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Executive Summary

In the past, Marathon Petroleumn Company LP's (MPC's) Catlettsburg Refining, LLC
(CRLLC) has achieved reductions in flare cmissions through implementation of waork
practices and equipment relinbility programs designed to minimize the need to send waste
gas to flare.  Additionally, flare monitoring and efficiency measures have been
implemented to further increase flare effectiveness and reduce emissions. Specifically,
these measures include the installation of pilot, flow and content monitoring devices (i.c.,
volumetric flow meters, gas chromatographs, pilot flame monitonng, ete.) and integrated
steam controllers. This Waste Gas Minimization Plan (WGMP) was created to document
the historical progress and the plan for future progress to minimize {laring events in the
Tuture.

The goal of this WGMP is to describe procedures to be implemented at the CRLLC to
reduce the frequency of flaring events, reduce the volume of waste gas penerated during
flaring events, and increase waste gas quality. An evaluation of historical flaring events
and actions taken to help control the volume of waste zas sent to flare at the facility is
provided herein. The WGMP provides data sets that were used 1o evaluate progress in
reducing flaring events and waste gas flow. It details the procedures to be used to
continually improve on the goal of reducing emissions from flaring,
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1.0 Introduction

The CRLLC facility, located at 11631 US 23 South in Catlettsburg, Kentucky, refines
crude oil inte various petroleum products and is organized into several groups of process
units, designed to maximize the production of transportation fuels. Figure 1 shows the
CRLLC peneral process flow diagram for the refinery.  The refining process utilizes
physical and chemical reactions which require increased temperatures and'or pressures.
Critical clements of most process equipment are pressure relief devices used to ensure
process equipment do not become over pressurized and create a safety hazard, To limit
the emission of hydrocarbon constituents from these relief devices, they are collected 1n a
header system and processed in a safe manner in a refinery flare system.  Refinery flares
are designed to accept a broad range of gas flow rates and compaositions which may result
from emergency conditions or small leaks in relief devices, Flare systems vary greatly
depending on the application and specific conditions present in the process unit having
connections to the flare header system.

Each flare system consists of o relief gas header system, otherwise referred to ps a “flare
header system™ or “waste gas header system,” which provides a controlled outlet for any
cxcess vapor flow.  Each relicf gas header has connections to depressurization and
purging relief devices related to maintenance turnaround, startup, and shutdown, as well
as other pressure relief devices and safety control devices 1o handle emergency situations,
Typically relief gas header systems § ncorporate a knockout drum for separation of liquids
entroined in the waste pases, Liquids can couse damage to flare systems and create n
serious safety concern, Liguids from the knockout drum are sent for treatinent and then
recycled back into the refinery process. Gases are routed to the flare tip or to Mare gas
recovery devices,

Keeping air from leaking into the system is entical to preventing excess oxygen from
entering the relief flare header, This is typically accomplished by maintaining a slightly
positive pressure in the header with g supplemental gas sweep on a major header if
existing process flows are inadequate,

Combusted gas exits the flare via o tip which is specially desipned to promote
combustion over a range of flow rates and reduce nojse, Steam is used to increase
mixing at the flare tip, improve combustion efficiency, and reduce smoking. Refinery
fuel gas is used at the flare tip 1o keep a pilot light buming and to provide a positive
pressurc at the flare tip to promote upwarnd flow,

Properly designed and operated flare systems can achieve greater than 98 percenil
vombustion efficiency within certain aperating parameters, producing mainly carbon
dioxide (CO.) and water. Other compounds may be present depending on the source of
the flow to the flare. For example, sulfur dioxide (505} may be present if there are
sulfur-containing compounds present in the waste gos,
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DEAFT Waste Gas Minimization [lan
Muarathon Petroleum Company LP
Catletabury Refining, LLC

1.1 CRLLC Flare Systems

Flare systems are essential, safety cquipment used at the refinery to combust pases that
waould otherwise be released to the environment. Without the combustion that flares are
designed to provide, potentially dangerous pases could be released creating potentinl
health hazards to workers and the community. Additionally, released gases create a fire
hazard if not properly handled and controlled through a flare system. The gases handled
by flare systems are released from reliel valves, pump seals, and many other devices
designed to keep the refinery safe and reduce fugitive emissions.

The CRLLC has four (4) process flare systems which are subject to this Waste Gas
Minimazation Plan (WGMP). These flares are the:

*  New North Area (NNA) Flare (2-11-F§-2):

* Lube Petrochem Flare (1-14-FS-3);

= Flud Catalytic Cracking (FCC) Flare (2-11-FS-4): and
= Alkylation (Alky) Unit Flare (2-11-F5-3),

The above flares were designed to serve specific process units in the refinery with various
quantities and compositions of waste pas being routed to them,

LI Waste Gas Minimization Plan Requirements

MPC and its wholly owned subsidiary, CRLLC entered into a Consent Decree (CD) with
the United States Environmental Protection A gency (USEPA), which became efTective
on August 30, 2012, The CD contains specific and caomprehensive compliance measures
for flare systems at cach of the six MPC refineries, The purpose of these measures is the
cessation of the alleged violations contained within the €D, Each {lare svstem subject to
the measures of the CD (e.g.. Covered Flare) is identified in Appendix 2.1 of the CD.

One of the measures contained within the €D is the preparation of o WGMDP thot
documents specific mformation regarding each covered flare system at each of the six ()
MPC refineries. The WGMP for CRLLCs flares is 1o be submitted to the USEPA by
July 31, 2013 as provided in Column D of Appendix 2.1, Subsequent updates to the
WGMP must be submitted annually on the anniversary of the required submassion date of
the initial WGMP until the termination of the CD. The first update is duc by July 31,
2014, as specified in Column E of Appendix 2.1,

This WGMP fulfills the requirements of the €D regarding the development of a written
WOMP for the NNA, Lube, FCC and Alky Flares, identified as NNA 2-1 1-FS-2, Lube
Petrochem 1-14-F8.3, FOCCU 2-11-F5-4, and HF Alkylation 2-11-F8-3 and has been
prepared pursuant to the requirements and provisions of the CD, Appendix A includes a
table that cross-references the requirements of the CD and their lecations within this
WOMP,
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The tollowing information is specifically required to be included in or referenced by this
WOGMP:

Updates to the Flare Data and Monitoring Systems and Protocol Report;
Waste Gas Charactenization and Mapping;

Reductions Previously Realized:

Planned Reductions:

=  Prevention Measures; and,

»  Flares Taken Out of Service,

The CRLLC must maintain a copy of the current WGMP for all covered flares. Each
subsequent update to the WGMP must include, uny informaiion that becomes available
during the period following the submission of the previous WGMP.  All information
comtained within or referenced by this document should be reviewed 1o determine which
information must be updated. This may include, but not be limited to, the following:

* Updated Waste Gas Mapping;
*  Reductions Based an Root Cause A nalysis; and,
*  Revised Schedule for [nstallation or Implementation of Reductions,

A Plan Revision History Log is included in Appendix B. The Jog may be utilized to
document all changes to the WOGMP, including the specilic information updated in cach
subsequent update, and the date on which the WGMP was subnutted to the USEMA,.,

The Consent Decree stipulates that the elements of a WGMP include:
* A schedule for submitting updates to the information previously issued in the
Flare Diata and Initial Monitoring Systems Reports for each flare;
* Information regarding each tie-in to flare header systems;

= Available data on volumetric flow sent to each flare over the past year prior to
thirty (30) days before the date of the initial WGMP submittal:

* A description of the equipment, processes, and procedures installed or
implemented to reduce flaring events over the past year prior to thirty (30) doys
before the submittal date of the initial WGMP submittal:

* A discussion of the process of conducting oot cause antlyses (RCA) for
reportable flaring events and using these analyvses to further reduce the occurrence
of flanng events;

¢ Ldentification of any flares that will be taken out of service and a schedule for
completion of decommissioning;

Pape 5
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*  Identification of equipment, processes, and procedures that MPC plans to instal|
or implement 1o reduce flaring events in the future, along with a schedule for
completion of these plans;

*  Discussion of preventive measures to address the fullowing:

< Flanng that has occurred during maintenance activities {including shutdown
and startup); and

= Flaring caused by recurrent failure of ajr pallution control devices, process
equipment, or processes that {ail to operate in a normal or usual manner.

Page 6
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2.0 Flare Systems Information
2.1 NNA Flare (2-11-FS-2)
21,1 Equipment and Controls

The NNA Flare was installed in June 1970 and is currently equipped with a John Zink
design tip. The original installation consisted of an elevated, steam-assisted, flare and an
lgnition system, as well as, associated piping for the steam ning, pilot gas, and three
ignition tubes. The clevated NNA Flare stack consists of o 36-inch diameter tlare riser at
a length of 185 feet. The total height of the flare stack assembly 15 197,19 fect, and is
self-supported.  The STF-5-36 flare tip assembly was installed in 1998 by John Zink.
The flare tip has a dismeter of 36 inches and a length of 12 feet and 3 inches. It includes
a 6-inch upper steam manifold connection, including an upper steam ring, steam risers,
and steam spider tips. The 6-inch steam riser splits into 39 steam Jets, Also included s o
two inch pilot gas manifold connection with three 1 inch pilot and ignition gas
connections. The steam supply piping is 6-inch diameter pipe rated for up to 430 pounds
of steam. The most recent physical changes to the flare involved replacement of the flare
tip in 1998, The NNA Flare treats vent pases from approximately 29 control valves, 304
reliel valves, 3 pump seals, 15 compressor scals, 14 sample stations, and other flows
renerated via maintenance or turnarouwnd,

The NNA Flare is fed from two primary headers with a main knockowt drum on each
header. The NNA Flare header feeds into the *New' NNA flare drum (11-F-14), which is
a horzomtal vessel with an internal diameter af 12 feet, and a nominal length of 36 feet,
The NNA Flare header also feeds into the *0)d° NNA Flare Drum (11-F-9) which is a
honizontal vessel with an internal dismeter of 9 feet 10.75 inches, and a nominal length of
36 feet.  Two smaller knockout drums are located on unit subheaders and include the
Solvent Deasphalting Unit (SDA) Flare Drum (31-F-27) and DDS Flare Drum (31-F-5),
A simplified process flow diagram depicting the various sources of flow 1o the NNA
Flare 1s included as Appendix C.

The two headers feeding the two smaller knockout drums are interconnected to allow
flow to travel through either one of the headers. Flow can fuctuate depending on the
pressure gradient present in the line at the time of the event. The combined header is fed

by

= #3 Crude Unit relief valves

»  #2 Sulfur Recovery Unit (SRU) header

& Diesel Desulfunzation Unit (DDS) header

Propane bullets

S5DA Mare drum

#1 Sullur Recovery Unit (SRL) header

[somerization Unit ([SOM) header

* Low Pressure Vacuum Gas 01l Unit (LPVGO) header

Poge 7
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*  Hvdrogen Plant header

* 18" Kerosene Deasphalting Unit (KDS) header

* | 2"Kerosene Deasphalting Unit (KDS) header

* High Pressure Vacuum Gas Qil Unit (HPVGO) header

e Naphtha Pretreater (NPT) header
= Foul Water System (FWS) header

A seres of monitoring instruments including vent gas, purge gas, and steam flow meters,
and a Stemens MANXUM™ Edition Il gas chromatagraph with a thermal conductivity
detector (GCTCD) analyze the inputs ta the flare header prior to the flare tip. The vent
gas flow reading, along with information reparding composition from the GO/TCD, is
used to signal the steam controller to adjust the amount of steam sent to the flare tip.
Adjusting the amount of steam allows the flare to aperate with optimal conditions 1o
ensure proper combustion efficiency (Le. greater than 98%).  Additionally, recording
flow rates and compositions allow MPC to evaluate the potential sources of flow more
nccurately and develop strategies for eliminating or reducing vent gas flow,

The NNA Flare services process units in the NNA, H-Coal and Crude/Utilitics areas,
The major process units that discharge to the flare include:

« DDS Unit 2-121

= SDA Umt 2-031)

= #1 SRU Units 2-106/107,
s  #25RU Units 2-119/120
* Isomerization Unit 2-035
= LPVGO Unit 2-103

= HPVGO Unit 2-104

» KDS Unit 2-122

« NPT Unat 2-101)

= High Pressure Continuous Catalytic Reformer (HPCCR) Unit 2-102
s Boiler #10

=  Boiler #]2

Propane Bullets
*  Portion of the #3 Crude Unit 2-023.

Page 8
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2.1.2 Waste Gas Volumetric and Mass Flow Eates

The waste gas volumetnic and mass flow rates can be determined for the flare systemns by
uttlizing an ultrasonic flow meter and GO/TCD. The volumetric flow rate of the vent 2as
can be derived by an ultrasonic flow meter by determining the vent gas veloeity and
using the known inner diameter of the pipe in which the flow meter is installed. The mass
flow rate of the vent gas can be derived by an ultrasonic flow meter which uses the 1miss
flow rate of the vent pas and utilizes the caleulated vent gas molecular weight, The
GC/TCD allows for the caleulation of the waste gas volumetric and mass flow rates by
determining the composition of the vent £as. Inert specics within the vent gas {(hyvdrogen,
oxygen, nitrogen, carbon monoxide and carbon dioxide) can be excluded from the
calculations, The average waste gas volumetric flow and mass flow rates for the NNA
Flare was determined for the 30-day period between July 1. 2012 and June 30, 2013,
Fipures 2 and 3 below show the volumetric and mass flow rates of the NNA flare.

During the averaging period, tumarounds in the HPVGO, SDA and #2 SRU occurred
contributing to higher flare flows during start-up and shutdown of these units, Procedures
and projects are being evaluated to help limit the waste zas sent to the flare during these
cvents, Since 2008, the NNA Flare has had two (2} NPT wmarounds, two (2) HPCCR
turparounds, two (2) #2 SRU fumarounds, two (2} SDA wmarounds, two (2) LPVGO
turnarounds, four (4) HPVGO tumarounds, one (13 #3 Crude/Vae Unit tumaround, one
(1) #1 SRU tumaround, and (1) DDS turnaround planned,
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Figure 2: NNA Flare Waste Gas Volumetric (30 Day Rolling Average)
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Figure 3: NNA Flare Waste Gas Mass Flow Rates (30 Day Rolling Average)
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1.} Baseload Waste Gas and Vent Gas Flow Rotes

The baseload waste gas flow rate can be determined for the flare systems by utilizing an
ultrasonic flow meter and GC/TCD, The flow meter is capable of calculating the
volumetric flow rate of the vent gas hy determining the vent gas velocity and using the
known inner diameter of the pipe in which the flow meter s installed. The GC/TCD
allows for the calculation of the waste pas volumetric flow rate by determining the
composition of the vent gas. Inert species within the vent gas (hydrogen, oxvpen,
mitrogen, carbon monoxide and carbon dioxide) can be excluded from the calculations,
The waste gas flow rate reflects only the volatile orpanic compound {VOC) content of the
overall vent gas composition. The average baseload waste gas flow rate for the NNA
Flare was determined to be 546,993 standard cubic feet per day (sefd) and the average
baseload vent gas flow rote was determined to be 2,184,088 sctd for the time between
July [, 2012 and June 30, 2013,

Events that have been excluded from the base load caleulation include:
= T/B2012-7/9/2012- refinery wide power failure
*  T112012- #3 Crude overheads opened to the flare
= T122012- 2-121-PSV-41 relieved to the flare
= T16/20012- 2-30-PSV-71 relieving to the flare

Pope 11
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*  WE2012- SDA compressor routed 1o the flare

= 9730/2012- SDaA campressor routed to the Mare

= 10/3/2012- SDA compressor routed to the fare

| VB/2012- 2-F-87 found relicving to the flare
1072372012 SDA compressor routed to the flare
17307201 3- DDS unit shutdown

LAWA013- 2/23/2013- HPVGO shutdown
H1/2013- SDA compressor routed to the flare
5/14/2013- HPVGO scrubber relieved to the flare
6/6/2013- 2- 104-PSV-10 relicved 1o the flare
6/27/2013- Flaring butane in SDA while putting 2-31-6-5 in service

B " 5 & @

2.1.4  Identification of Constituent Gases

Under normal refinery operating conditions, pases vented to the flarc from the various
refinery units have a typical composition. This gas composition varies between flares due
to the difference in the functions of the units cach flare services, Gas COMPOsItion is
determined throuph the use of g GOTCD. This Avernge composition can vary during
flaring incidents related to startup, shutdown, maintenance and turnaround activities, as
well as emergency flaring situations.  The fallowing compositional analysis is what is
tvpical for the NNA Flare
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Table 1: NNA Flare Base Load Constitucnts

Component Average bMole %
Hydrogen 5997
Oxygen 0.33
Nitrogen 4.12
Methane 1619 |
Carbon Monoxide 0.33
Carbon Dioxide 0.47
Ethane 4.36
Ethvlene 116
Acetylene 032
Propane 137
Propylene 065
i-Bulane 1.22
n-Hutare 2.33
| -Butene, Butene-1 (.36
trans-Hutene-2 .34 ]
| cis-Dulene-2 0.33
| 1,3-Butadienc 032
i-Pentane+ 382 !
. Hydrogen Sulfide | o1+

-

*GC not currently active, however HI5 not expected 10 be in the ma] ®;

215 Waste Gos Mapping

Waste gas mapping of the NNA Flare header was conducted on December 6.8, 2011
through the use of 1solropic trucing. Tracerco Dingnostics was on site to conduct a flow
study by injecting o suitable radiotracer into the flare system and monitoring the
movement of the tracer using radiation detectors mounted externally on the wall, The
data provided by the Tracerco Diagnostics study allowed for flow velocity  and
volumetnic flow rates to e determined, as well as the identification of losses and leaks to
the flare systems. All flare header lines that were six inches or greater were mapped that
had accessible injection points,

The map provided in Appendix C indicates the waste gas flows for the NNA Flare, Flows
for each process unit branch line were estimated using the following hicrarchy based on
the best data available.,

I. Tracerco Data- Not all flare headers had availahle taps for Tracerco injections to
occur, however this data was detesmined to be the best available data for streams
where it was availoble,

Tracerco Data distributed to process units based on unit component counts- [f
Tracerco duta was available for a header that had multiple process units tied into
it, the Tracerco data was flow was divided amongst those process units based on
component counts,

Pt
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3. Maximum known flow from a large vent pas contributor- 1f & control valve
associtted with o process unit had a flow meter associated with the valve, the
maximum flow rate associated with this flow meter was uscd.

4. Flow indications- Flow indicators, which were brought on line for multiple unit
headers in 2013 are used to indicate increases in flow. Engineenng estimates
based on flow indication changes and the header diameter were used if available.

5. AP-42 component uncontrolled leak rates- If none of the above dataz was
available, flow rates were determined using AP-42 leak rates for components in
light liquid and pas services. Sample station leak rates, relief valve leak rates to
atmosphere, pump seal leak rtes, com pressor seal leak rates, and open ended line
leak rates (used for estimating block valve emissions) were used,

It is of note that flows that are based off of the Tracerco study are only a spapshot in
time, and that it is possible for the flows to change depending on process unit events.

2.1.6  Historic Emission Reductions

Provided below is a listing of preventive measures completed over the past 5 years,
These reductions represent g good faith effort by MPC to reduce flaring prior to the
requirements of the CD.  Where possible, an estimate of the reduction is provided.
Subsequent updates to this document will Tist all previously completed or implemented
actions conducted prior to the revision date. Al of the below projects reduce flaring
because they reduce process unit upsels,

Table 2: NNA Flare Reductions Previously Realized

Date Installed or | Description
Implemented

Fixed leaking recycle hydrogen control valve 102-HC-99 in HPCCR. This
22013 restlted in an estimated 700,000 scid reduction in vent gas flow and an
average estimated 60,000 scfd waste gas,

Flow indication was added to the fuel gas purge on the HMVGO feed drum,
12013 This allowed for better control of law going to the flare off of the drum
This has decreased waste gas production by an estimated 100,000 scid.

Fuel gas knock out (KO) pots 101-F-7 and 122-F-7 were double blocked an
83012 ' the blowdowns. This prevents patential excess fuel pas from getting into the
& flare system,

In the KIS, the overhead receiver, the recyele hydrogen, the makeup
87012 hwdrogen, and the stripper overhead liguids sample stations have all been
it labeled with a sign waming operations personnel to only use vent to flare
when depressuning a sampling device. These vents were routinely lefi open,

In the Isom, hydrogen knock out pots F-4 and F-6 are now blocked in 1o the
H2012 flare rather than continuously cracked. These were cracked to keep from
| having 1o droin the pots,

age |4



DEAFT Waste Gas Minimization Plan
Marathon Petealeum Company LP
Canletisburg Relining, LLC

| In the Hydrogen Plant, F-1, F-7, and F-8 are now closed unless the level in

3 2
812012 the drums pets high enough to need to he drained.

The HPCCR debulanizer affpas control valve PCV-8 was leaking 1hrnu§]1
w202 1o the flare slighily, The valve has heen double blocked in and will only he
unblocked when necded.

HPCCR debutanizer offeas sample station has been labeled with a sign
8/301 2 warning o only use vent to flare when depressuning a sampling device.
T These vents were routinely left open.

2.1.7 Flore-Specific Planned Reductions

CRLLC is currently in the evaluation sta £es on multiple projects to reduce the overall
waste gas prior to the June 30, 2016 waste gas imit deadline, The evaluations listed
Below will be complete by June 30, 2016:

* Install deinventory piping to limit Naring during planned unit oulages for all
process areas associated with the NNA flare system.

* Install piping system to allow reeycle hydrogen off of the HPCOR high pressure
feed drum to be routed to the sour fuel system.

* Install a back-up compressor to 2-35-GC-17 1o handle butane when the SDA
butane compressor shuts down.

* Install a flare gas TECOVEry syslem.

Al four flare systems have had {low indication installed on seleet unit branch lines to
help determine patential leakages in Nare header equipment. The indication uses a
thermal probe installed in the flare line to detect increases or decreases in thermal activity
in the line that could be indicative of an increase or decrease in flow. The indication may
be used to show increases in flow as o result of a relief valve or block valve leakmg. The

quality of the data provided by the flow indication is still being evaluated by CRLLC
technical service,

22 Lube Flare

Ik

-2l Equipment and Controls

The Lube Flare was installed in August 2005 and i cquipped with a John Zink designed
flare tip. The original installstion consisted of an elevated, steam-assisted, simple flare,
with an ignition system and piping for the center steam, upper steam ning, pilot gas, and
three ignition tubes, The steam supply piping is 2-inch diameter pipe rated up to 420
psig. Since its installation, there have been no modifications to the flare tip or tip
replacements, The Lube Flare combusts vent pases from S contral valves, 230 reliefl
valves, 38 pump seals, 5 compressor vents, 14 sample stations, and other flows generated
Vid mamtenance or tumaround.
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1he elevated Lube Flare stack consists of a 108-inch diameter flare base riser tapering to
36-inch diameter outlet at the base of the flare tip. The total height of the flare stack
assembly is 210 feet, and is self-supported. The Lube Flare header feeds into the Lube
Flare Drum (14-F-10). The main Lube Flare header is fed by several subhcaders
cquipped with knockout drums including the South Area Flare Drurm {11-F-33), New
PChem Hot Blowdown Drum (13-F-16}, and Old PChem Hot Blowdown Drum {14-F-1),

The HSAL-Q5-C flare tip assembly was installed in August 2005 by John Zink as a part
of the new flare installation. The flare tip has a diameter of 3 feet 7 inches and a length
of 10 feet | inch, It includes a 2-inch center steam connection, which injects steam into
the center of the vent gas flow just shove the fluidic seal, and a 4-inch upper steam
manifold connection, including an upper steam ring, steam risers, and steam spider tips.
Also included is a 1-inch pilot gas manifold connection with 1-inch pilot connections and
1-inch ignition gas connections.

The Lube Flare header is outlined in the Simplified Schematic included in Appendix 1.
The flare header consists predominantly of four sections, including downstream flow
from the old PChem Hot Blowdown Drum (14-F-1), the new PChem Hot Blowdown
Drum (14-F-16), Propane Cavern Drums (16-F-1 and 16-F-2), and the South Area Flare
Drum (11-F-33).

A sertes of monitoring instruments ncluding vent pas, purge pas, and steam flow meters
and o GC/TCD analyee the inputs to the flare header prior ta the flare tip. The vent gas
flow reading, along with information regarding composition from the GC/TCD, is used to
signal the steam controller to adjust the amount of steam sent to the flare tp. Adjusting
the amount of steam allows the flare 1o aperate with optimal conditions to ensure proper
combustion efficiency (i.e, greater than 98%).  Additionally, recording flow rates and
compositions allow MPC to evaluate the potential sources of flow more accurately and
develap strategies for eliminating or reducing vent gas flow,

The Lube Flare services the major cquipment in the #5 Vacuum and Crude Units (Units
I-037 and 1-041), Petrochemical Units (Cumene Unit 1-035, ADS Unit 1-028, Sulfolane
Umt 1-027), Refining Units (Lower Gas Con Unit 2-002, Sat Gas Unit 2-030, LPCCR
Uit 1-044, Guard Case Unit 1-004, LEP Unit 1-043) and storage arcas (Butane Covern
1-023, Propane Cavern 1-016),

2.2.2  Waste Gas Volumetrie and Mass Flow REates

The waste gas volumetric and mass flow rates can be determined for the flare systems by
utilizing an ultrasonic flow meter and a Siemens MAXUM™ Edition || GOTCD. The
volumetric flow rate of the vent gas can be derived by an ultrasonic flow meter by
determining the vent gas velocity and using the known inner diameter of the pipe in
which the flow meter is installed. The mass Dow rate of the vent gas can be derived by
an ultrasonic flow meter which determines the mass flow rate of the vent gas and utilizes
the caleulated vent gas molecular weight, The GOTCD allows for the caleulation of the
waste gas volumetric and mass low rates by determining the composition of the vent a5,
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Inert species within the vent pas (i.c., hydrogen, oxygen, nitrogen, carbon monoxide and
carbon dioxide) can be excluded from the caleulations.  The average waste pas

volumetric flow and mass flow rates for the

Lube Petrochem Flore was determined for

the 30-day period between J uly 1, 2012 and June 30, 2013 and are shown in the graphs in

Figure 4 and Figure 5.

During the averaging period, fumarounds in

the Guard Case Unit, ADS, Cumene, and

LPCCR occurred contrib uting to higher flare lows dur ng start-up and shutdown of these
units. Procedures and projects are being evaluated to help limit the waste gas sent to the
flare during these events. Since 2009, the Lube Flare has had five (5) ADS tumarounds,
two (2} Guard Case turnarounds, two (2) LPCCR turmarounds, one (1) #5 Crude™Vac Unit
turmaround, and one (1) Cumene Unit tumaround planned,

Figure 4: Lube Flare Waste Gas Volumetric Flow Rate (30 Da ¥ Rolling Average)
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Figure 5: Lube Flare Waste Gas Mass Flow Rate (30 Day Rolling Average)
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2.2.3  Bascload Waste Gas and Vent Gas Flow Rates

The bascload waste pas flow rate can be determined for the flare systems by wtilizing an
ultrnsonic flow meter and GO/TCD, The flow meter 15 capable of calculating the
volumetric flow rate of the vent gas by determining the vent pas velocity and using the
known inner diameter of the pipe in which the flow meter is installed. The GCIrenD
allows for the calculation of the waste gas volumetric flow rate by determining the
composition of the vent pas Inert species within the vent gas (i.c., hydrogen, oxygen,
mitrogen, carbon monexide and carbon dioxide) can be excluded from the calculations,
The waste pas flow rate reflects only the VOC content of the overall vent wis
composition. The average haseload waste pas flow mate for the Lube Flare was
determined to be 567,934 scfd and the average baseload vent pas flow rate was
determined to be 1,591,960 scfd for the time between July 1, 20012 and June 30, 2013,
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The following days data was excluded from the baseload calculations due to events
associated with start-up, shutdown, and malfunction:

TIB2012-7/9/2012- Refinery Wide Power failure
S/20/2012- 1-41-PSV-118 and 1-41-PSV-123 relieved to flare
S9/272002- 35-D2-2 relieved to flare

10/31/2012- Guard Case rehieving o flare

LIA0/200 2- Guard Case relieving to flare

12/13/2012- 35-F.20 relieving fo flare

12/17/2012- 4-PSV-115 relieving to flare

12/31/2012- 4-PSV-99 relieving to flare

*  V132013-#5 Crude overheads relieved to flare
2/7/2013-2/8/2013- LPCCR/Guard Case shutdown

2 14/2013-2/1772013- Cumene Uni shutdown
3/19/2013- LPCCR, Guard Case, Cumene Unit start-up
T1/2013- Sulfolane clay treater steaming

32/ 201 3- Cumene reactor relievin g to flare
5/6/2013-5/12/2013- Cumene reactar relieving to flare
S/14/2013- #5 Crude overheads relieving to flare
5/21/2013- #5 Crude overheads relieving to flare
6/12/2013- LEP dehexanizer open to flare

6/23/2013- LEP dehexanizer open to flare

. & @

224 Identification of Constiluent Gases

Under normal, refinery aperating conditions, gases vented to the flare from Various
refinery units have a typical composition. This pas composition varies between flares
due to the difference in the functions of the units each flare services. Gas composition is
determined through the use of a GC/TCD. This average composition can vary during
flaring incidents related to startup, shutdown, maintenance and tumaround activities, as
well as emergency flaring situations. Table 3 presents ypical gas composition for the
Lube Flare,
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Table 3: Lube Flare Base Load Constituents

Component Average Mole %a |
Hydrogen 43.35
Claypen | 017
Nitrogen 19.34
 Methane 17.54 ]
Carbon Monoxide 0.8 T
Carbon [Noxide 023 |
Ethane iR
Ethvlene 1.4]
Acctylene 0.10
Propane 468
I'ropvlene 1.54 |
i-Butane 1.29 |
n-Bulane [.&1
i-Butene, Buiene-1 014
trans-Butene.2 .14
cis-Bulene-2 0.18
|.3-Butadiene 0.16 =
i-Pentanct 377
Hydrogen Sulfide | 0.01

*GC not currently active, however H25 not expected to be in the mol
125 Waste Gas Mapping

Waste gas mapping of the Lube Flare header was conducted on September 20-22, 2011,
theough the use of isotrapic tracing. Tracerco Diagnostics was on site to conduct a flow
study by injecting a suitable radiotracer into the flare system and monitoring the
movement of the tracer using radiation detectors mounted extemally on the pipe. The
data provided by the Tracerco Dingnosties study allowed for flow velocity and
volumetric flow rates to be determined, as well as the | dentification of losses and leaks to
the flare systems.

The map provided in Appendix D indicates the waste gas flows for the Lube Flare. Flows
for cach process unit branch line were estimated using the following hicrarchy based on
the best data available,

I Tracerco Data- Not all flare headers had availahle taps for Tracerco injections to
oceur, however this data was determined to be the best available data for streams
where it was available,

Tracerco Data distibuted 1o process units based on unit component counts- If
Tracerco data was available for a header that had multiple process units tied into
it, the Tracerco data was flow was divided amongst those process units based on
component counts.

ot
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3. Maximum known flow from a large went pas contributor- If a control valve
associsted with a process unit had a flow meter associnted with the valve, the
maximum flow rate associated with this low meter was used,

4. Flow indications- Flow indicators, which were brought on line for multiple unit
headers in 2003 are used to indicate increases in flow. Engineenring estimaltes
based on flow indication changes and the header dinmeter were used if available,

5. AP-42 component uncontrolled lcak rates- If none of the above data was
available, flow rates were determined using AP-42 leak rates for components in
light liquid and gas services, Sample station leak rates, relief valve leak rates fo
atmosphere, pump seal leak rates, com pressor seal leak rates, and open ended line
leak rates (used for estimating block valve emissions) were used,

It 15 of note that flows that are based off of the Tracerco study are only o snapshot in
time, and that it is possible for the flows 1o change depending on process unit events,

2.2.6  Historic Emission Feductions

Provided in Table 4 below is g listing of preventive measures completed for the Luhe
Flare over the past 5 years. These reductions represent g good fmth effort by MPC to
reduce {laring prior 1o the requirements of the CD. Where possible, an estimate of the
reduction is provided. Subsequent updates to this document will list all previously
completed or implemented actions conducied prior to the revision date. Al of the below
projects reduce Maring because they reduce process unit upsers,

Table 4: Lube Flare Reductions Previously Realized

Year Installed or Deseription
___Implemented

A block valve connecting the reduction hydrogen and the flare had

2012 remained cracked as part of normal Dperalions as a purge ta the flare,
This valve is no longer left cracked open.

In the Sulfolane Unit, the dehexanizers that handle reformate from the
2013 two CCRs routinely vent to the flare, Uptimization in the debutanizers in
SR the CCRs have reduced the amount that these dehexanizers have been
required (o vent,

227 Flare-Specific Planned Reductions

CRLLC is currently in the evaluation stages on multiple projects to reduce the overall
Waste zas prior to the June 30, 2016 wasie gas limit deadline. The evaluations listed
below will be complete by June 30, 2016:

Reroute reduction hydrogen back to the reactor rather than send it to flare,

* Deinventory system to route Cmissions to sour fuel during planned outages to
limit flaring.

* Reroute gases from dehexanizers in the Sulfolane 1o minimize flaning from these
s,
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Reroute deinventory piping from propane and butane cavemns to sour fuel,

* Install an additional stranded Bis compressor to ensure streams listed above can
be pressured to sour fuel.

* Installation of a flare gas TCCOVETY SYystem,

Multiple projects are being evaluated to minimize high waste gas periods on the Lube
Flare. The major flare plan being evaluated includes adding o flare pas recovery svstem
to this flare for periods when large volumes of pases are being de-inventoried from the
units,

Other projects being evaluated include rerouting the reduction hydrogen from the LPCCR
back into the #1 Reactor and adding a new de-i nventory system for the Cumene Unit, The
LPCCR reduction gas, which consists mastly of hydrogen and light ends off of the
reactor, will see an estimated total reduction of vent gas of 700,000 scfd vent gas and
100,000 sefd waste pas. This project is contingent on evaluating the potential damage
caused by the addition of moisture to the reactor catalyst causing more rapid deactivity of
the catalyst. A flare EAs reeovery system, which will have excess capacity for this gas,
could also eliminate the need for this progect.

In the Cumene unit where benzene can cause flaring emissions jssues, g deinventory
system is being designed to condense and knock out these emissions before they get to
the flare. Table 5 presents a summary of planned waste gas reductions for the Lube
Flare.

Table 5: Lube Flare Planned Reductions

T Total |
y T'ntal :
Process E’t:IF]; s Waste Gas | Reduction t:‘tw Pra Completion
Equipment b ducha Flow (SCFH) i Todeea Date
(SCFH) (SCFI) Repair
(SCFI)
Constructing a
syslem o
Cumene Reactors " * g o condense T2016
additiona) waste
| I gas

All four flare systems have had flow indication installed on seleet unit branch lines to
help determine potential leakages in flare header cquipment, The indication uses o
thermal probe installed in the flare line 1o detect increases or decreases in thermal activity
in the line that could be indicative of an increase or decrease in flow. The indication may
be used to show increases in flow as a result of a relief valve or block valve leaking, The
quality of the dat provided by the low indication is stil] being evaluated by CRLLC
technical service,
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1.3 FCC Flare
231 Equipment and Controls

The FCC Flare was oniginally installed in June 1982, The onginal installation consisted
of a “simple,” self supported, steam assisted, elevated flare and an iEnition system,  All
piping for the center steam, upper steam ring, pilot gas, and three ignition tubes was
included. The steam supply piping was 6-inch dizmeter mpe rated for up to 450 pound
steant. The most recent physical changes to the flare involved replacement of the flare tip
in October 1992, by NAD, with the NFF-RC flare tip assembly. The tlare tip has a
dinmeter of 48 inches and a length of 12 feet, as well as a 3-inch center sleam connection,
which injects steam into the center of the vent gas flow just above the fluidic seal to
prevent the potential of back bum in the tip during low gas flow conditions. A 6-inch
external stean manifold provides stcam to the upper nozzles which control smoke
emissions and aid in proper combustion. A copy of the facility plot plan showing the
location of the FCC Flare is included in Appendix E.

The clevated FCC Flare stack consists of a 7.1 feel diameter flare riser tapering to 45"
near the top with a length of 228 feet. The total height of the flare stack assembly is 250
fect.

The FCC Flare header feeds into the FCC Unit Flare Drum (2-117-F-1), which is a
horizontal vessel with an internal dizmeter of 12 tect and length of 50 feet. The FCC
Flare header is outlined in the Simplified Schematic included as Figure 4. The flare
header system for the FCC flare collects and delivers vent gases from the FOC Unit {Unit
2-109), Upper Gas Con Unit {Unit 2-] 1), C+/Cy Treating Units (Units 2-113), Gasoline
Treating Unit (Uit 2-114), and the Heat Recovery Units (Unit 2-116). Gases which arc
vented from these areas, cither from system over-pressunzation caused by a malfunction
ar, flow mto the FCC Flare Knockow! Drum (2-117-F-1) ond ultimately to the flare Lp,
The FCC Flare combusts vent gases from approximately 38 relief valves, | pressure
control valve, 4 pump seals, 2 sample stations, 1 compressor vent, 15 block valves, | fuel
gas sweep, and other flows generated via maintenance or turnaround,

A series of monitoring instruments including vent gas, purge was, and steam flow meters
and a Siemens MAXUM™ Edition 11 GC/TCD analyze the inputs to the flare header
prior to the flare tip, The vent gas flow reading, along with information regarding
composition from the GOTCD, is used to signal the steam controller 1o adjust the
amount of steam sent to the flare tip, Adjusting the amount of steam allows the flare to
operate with optimal conditions 1o ensure proper combustion efficiency (i.e. greater than
98%). Additionally, recording flow rates and compositions allow MPC to evalunte the
potential sources of flow more accurately to develop strategies for climinoting or
reducing vent gas flow,
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232 Waste Gas Volumetric and Mass Flow Rates

The waste pas volumetric and mass flow rates can be determined for the flare systems by
using an ultrasonic flow meter and GOTCD. The volumetric flow rate of the vent gas can
be denived by an ultrasonic flow meter by determining the vent zas velocity and using the
known inner diameter of the pipe in which the flow meter is installed. The mass flow
rate of the vent gas can he derived by an ultrasonic flow meter by determining the mass
flow rate of the vent gas and the caleulated vent gas molecular weight, The GC/TCD
allows for the caleulation of the waste gas volumetric and mass flow rates by determining
the composition of the vent gos. Inert species within the vent uas (hydrogen, oxygen,
nitrogen, carbon monoxide and carbon dioxide) can e excluded from the caleulations.
Figures 6 and 7 presents the dverage waste pas volumetric flow and muass flow rates for
the FCC Flare was determined for the d0-day period between July 1, 2012 and June a0,
2013,

During the averaging period, tumarounds in the FCC and the Upper Gas Con. Unit
cccurred contributing to higher flare flows during start-up and shutdown of these units,
P'rocedures and prajects are being evalusted 1o help limit the waste gas sent 1o the flare
during these events. Since 2009, the FCC Flare has just had these unit turmnaround
planned.

Figure 6: FCC Flare Waste Gas Volumetrie Flow Rate (30 Day Rolling Average)
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Figure 7: FCC Flarc Waste Gas Mass Flow Rate (30 Day Rolling Average)
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233 Bascload Waste Gas and Vent Gas Flow Rates

The baseload waste pas flow rate can bhe determined for the flare systems by utilizing an
ultrasonic flow meter and GC/TCD, The flow meter is capable of caleulating the
volumetric flow rate of the vent gas by determining the vent pas velocity and using the
known inner diameter of the pipe in which the flow meter is installed. The GO/TCD
allows for the caleulation of the waste gas volumetric flow rate by determining the
composition of the vent pas. Inen species within the vent pas (hydrogen, oxvgen,
nitrogen, carbon monoxide and carbon dioxide) can be excluded from the caleulations.
The waste gas flow rate reflects only the VOC content of the overall vent Bas
compositton. The average bascload waste ras flow rate for the FOC Flare was determined
o be 180,568 scfd and the average baseload vent pas flow rate was determined to be
542,480 scfd for the time between July 1, 2012 through June 30, 2013,

The following days data was excluded from the baseload calculations due to events
associated with start-up, shutdown, and malfunction:

TI8200 2-7/9/201] 2- Refinery power outage
122012- FCC Unit startup
H/2003- 276/2012- FCC Unit shutdown and startup
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*  1572013- Debutanizer overhead relicl valve in upper gas con relieved to flare
*  MIT2012- 3/72003- FCC Unit sh utdown

244 Identification of Constrluent Gases

Under normal refinery operating conditions, gases vented 1o the flare from the varous
refinery units have a typical co mposition. This gas composition varies hetween flares due
to the difference in the funetions of the units cach flare services, Gas composition is
determined through the use of o GOTCD, This average composition can vary during
flaring incidents related 1o startup, shutdown, maintenance and tumnaround activities, as
well as emergency flaring situations. Table 6 lists typical baseload chemical constituents
for the FCC Flare.

Tahle 6: FCC Flare Basc Load Constituents

E Component Average Mole 'f{l
Hyvdropen [1.32
Oxvpen 0.39 i
Nitragen 4.6
L Methane 3346
Carbon Monoxide 058 ]
| Carbon Dioxide 0.98
Ethane (300 |
Eihylene 1694
Acetvlene 0,23 - |
Propane 1.4] =]
| Propylene 2.97
i-Butane 117 T
| n-Hutane 043 ]
i-Butene, Rutene-] 047
tmm-l]u:cne—_! 032 |
| cis-Hutene-2 0.29
| 1,3-Butadienc 0,24 ]
I-Pentane .91 fi
| Hydrogen Sulfide | 0,00 =]

235 Waste Gas Mapping

Waste gas mapping of the FOC Flare was conducted on Decemiber 16-17, 2011 through
the use of isotrapic tracing. Tracerco Dingnostics was on sife to conduct a flow study by
injecting a suitable radiotracer into the flare system and monitoring the movement of the
tracer using radiation detectors mounted externally on the ripe. The data provided by the
Tracerco Diagnostics study allowed for flow velocity and volumetric flow rafes to be
determined, as wel] as the identification of losses and leaks into the fare systoms.
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The map provided in Appendix E indicates the waste gas flows for the FCC Flare, Flows
tor cach process unit branch line were estimated using the tollowing hicrarchy based on
the best data available.

I. Tracerco Data- Not all flare headers had available taps for Tracerco injections to
accur, however this data was determined 1o be the best available data for streams
where it was available,

Tracerco Data distiibuted to process units based on unit component counts- 1§

Tracerco data was available for o header that had multiple process units tied into

it the Tracerco data was flow was divided amongst those process units based on

component counts.

3. Maximum known flow from a large vent gas contributor- If a control valve
associated with a process unit had a flow meter associated with the valve, the
maximum flow rate associated with this flow meter was used.

4. Flow indications- Flow indicators, which were brought on line for multiple unit
headers in 2013 are used to indicate increases in flow, Engineening cstimates
based on flow indication changes and the header diameter were used if available.

3. AP-41 component uncontrolled leak rates- If none of the above data wils
available, flow rates were determined using AP-42 leak rates for components in
light liquid and gas services. Sample stotion leak eates, relief valve Jeak rates to
atmosphere, pump seal leak rates, compressor seal leak rates, and open ended linc
lcak rates (used for estimatin g block valve emissions) were used.

I

It is of note that flows that are based off of the Tracerco study are only a snapshot in
time, and that it is possible for the flows to chan ee depending on process unit events.

236 Historie Emission Reductions

Provided below is a listing of preventive measures completed over the past 5 years,
These reductions represent o good faith effort by MIC to reduce flaring prior to the
requirements of the CD, Where possible, an estimate of the reduction is provided.
Subsequent updates to this document will list all previously completed or implemented
actions conducted prior to the revision Jate.

Table 7: FCC Flare Reductions Previousl v Realized

Year Installed

or Deseription Reason for Reduction
| Implemented
| Fuel gas purge from FCC Fuel Gas Drum
2012 (2-1 115-1-'-3-_4} was Fqujppml with electronic Waste Gas C._m!u:u]:l'r':un
mensuring device for accurate flow reduction
measurement |
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2.3.7  Flare-Specific Planned Reductions

The refinery is in the process of evaluating the installation of a piping system to help
clevate the load on the flare during planned unit outages, The evaluation of these plans
will be complete by June 30, 2016,

All four flare systems have had flow indication installed on seleet unit branch lines to
help determine potential leakages in flare header cquipment. The indication uses a
thermal probe installed in the flare line ta detect increases or decreases in thermal activity
in the line that could be indicative of an increase or decrease in flow, The indication may
be used to show increases in flow as a result of a relief valve or block valve leak ng. The
quality of the data provided by the flaw indication is still being evalusted by CRLLC
technical service,
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24 Alky Flare
24.1  Eguipment and Controls

CRLLC's Alkylation Unit Flare (Alky Flare) was installed in February 1979 and
equipped with a John Zink desipn tip. The original installation consisted of an elevated.
steam-assisted, flare, and an ignition system, All piping for the upper steam ring, pilot
gas, and three ignition tubes was included, The steam supply piping is 6-inch diameter
pipe rated for up to 450 psig steam. The most recent physical changes to the flare
involved replacement of the flare tip in March 1959, by John Zink, with the STF-5-36
flarc tip assembly.

The elevated Alky Flare stack consists of o 6-feet diameter lower stack, a 4-feet diameter
middle stack, and a 3-feet diameter upper stack and flare tip nser with a length of 238
feet. The total height of the flare stack asscmbly is 250 feet and 7 inches, and is self-
supported.

The STF-5-36 flarc tip assembly was installed in March 1989 by John Zink. The flare tip
has a diameter of 36 inches. It includes a 6-inch upper steam manifold connection,
including an upper steam ring, steam risers, and steam spider tips. The 6-inch steam riser
splits into 39 steam jets.  Also included is a 2-inch pilot pas manifold connection with
three 1-inch pilot and ignition gas connections.

The Alky Flare header feeds into the Alky KO Drum (2-11-F-34), which is a horizontal
vessel with an internal diameter of 12 feet, and o tangent-to-tangent length of 44 feet.
Additional knockout drums include the Hot Blowdown Drum (2-11-F-18), which feeds
into the Alky KO Drum and is a horizontal vessel that has an internal diameter of 12 feet
and a tangent-to-tangent length of 56 feet and a second Flare KO Drum (2-11-F-36)
downstream of the Alky Flare KO Drum, which is a vertical vessel with an internal
diameter of 4 feet and a tangent to tangent length of 5 feet,

The Alky Flare header is outlined in the Sumplified Schematic included in attachment F.
The flare header system for the Alky Flare collects and delivers vent gases from the Alky
Unmit, Saturate Gas Unit, portions of the Lower Gas Concentration Unit, #3 Crude Unit,
Blender, and several LPG spheres, Gases that are vented from these arcas, either from
System over-pressurization caused by malfunction or any other reason, flow into various
knock out drums,  Most of the flare streams flow directly to the Alky KO Drum:
however, the #3 Crude Unit first ows into the Hot Blowdown Drum {2-11-F-18) and
then to the Alky KO Drum and the Blender header is downstream of the Alky KO Drum
so liquids from this stream flow into 2 KO Drum and are then rerouted back to the Alky
KO Drum and then ultimately to the flare tip.  Prior to the Alky KO Drum, any flared
streams an the Alky that may contain hydrofluoric acid are first neutralized with
potassium hydroxide caustic in the acid relief nevtralizer. The Alky Flare combusts vemt
gases from approximately 147 relief valves, 12 sample stations, 91 block valves, 18 pump
scals, 4 control valves, 5 purses (4 nitrogen, | fucl gas), and 1 compressor seal, along
with other flows generated via maintenance or turnarousnd events,
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A sernies of monitoring instruments including vent gas, purge gas, and steam flow melers
and a Siemens MAXUM™ Edition 11 GCTCD analyze the inputs to the flare header
prior to the flare tip. The vent gas flow reading, along with information regarding
composition from the GC/TCD, is used to signal the steam controller to adjust the
amount of steam sent to the flare tip. Adjusting the amount of steam allows the flare to
eperate with eptimal conditions to ensure proper combustion efficiency (i.e. greater than
98%). Additionally, recording flow rates and compositions allow MPC o evaluate the
potential sources of flow more accurately and develop strategics for cliuminating or
reducing vent pas flow,

242 Waste Gas Volumetric and Mass Flow Rates

The waste pas volumetric and mass flow rates can be determined for the flare systems b ¥
usmg an ultrasonic flow meter and GCCD. The volumetric flow rate of the vent gas
can be derived by an ultrasonic flow meter by determining the vent gas velocity and
using the known inner diameter of the pipe in which the flow meter is installed, The
mass flow rate of the vent gas can be denived by an ultrasonic flow meter by determining
the mass flow rate of the vent gas and the caleulated vent gas molecular weight, The
GOTCD allows for the caleulation of the waste pas volumetric and mass flow rates by
determining the composition of the vent gas. Inert species within the vent gas (Le.,
hydrogen, OX¥gen, mitrogen, carbon monoxide and carbon dioxide) can be excluded from
the caleulations, Figures 8 and 9 show the average waste gas volumetric flow and mass
low rates for the Alky Flare was determined for the 30-day period between July 1, 2012
and June 30, 2013,

During the averaging pertod, turnarounds in the Alky and the Lower Gas Con. Unit
occurred contributing to higher flare flows dunng start-up and shutdown of these umits,
Procedures and projeets are being evaluated to help limit the waste Las sent to the flare
during these events. Since 2009, the FCC Flare has had the Alky Unit involved in three
(3) planned tumarounds and one (1) #3 Crude'Vae unit Manned tumaround.
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Figure 8: Alky Flare Waste Gas Yolumetric Flow Rate (30 Day Rolling Averape)
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Figure 9: Alky Flare Waste Gas Mass Flow Rate (30 Day Rolling Average)
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243 Baseload Waste Gas and Vent Gas Flow Rates

The bascload waste gas flow rate can be determined for the flare systems by utilizing an
ultrasonic flow meter and GC/TCD. The flow meter is capable of caleulating the
volumetric flow rate of the vent gas by detesmining the vent gas velocity and using the
known inner dismeter of the pipe in which the flow meter 15 installed. The GOTCD
allows for the calculation of the waste gas volumetrie flow rate by determining the
composition of the vent gas, Inert species within the vent gas (e, hydrogen, oxygen,
nitrogen, carbon monoxide and carbon dioxide) can be excluded from the calculations,
The waste pas flow rate reflects only the VOC contemt of the overall vent pas
compositton. The averupe baseload waste pas flow rate for the Alky Flare was
determined to be 333,544 scfd and the average baselond wvent gas flow rate was
determined to be 1,136,144 scfd for the time between July 1, 2002 through June 30, 201 3.

The following days data was excluded from the bascload ealculatinns due to events
associated with start-up, shutdown, and malfunction:

*  VRA012-7/9/2012- Refinery power failure
*  W15/20012- Hydrog splitter relieved to flare
= 10723/2012- Lower Gas Con debutanizer relieved to the flare
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*  2V2013- Swranded gas drum opened to flare
* V16/2013- 2-26-PEV-104 relieved to the flare
*  ¥1272013- Lined up Alky pro pane to the flare

244 Identification of Constituent Crases

Under normal, refinery operating conditions, gases vented to the flare from Varnous
refinery units have a typical chemical compaosition, This gas composition varies between
flares due to the difference in the functions of the units each flare services, Gas
composition is determined through the use of 3 GC/TCD. This average composition can
vary during flaring incidents related 1o startup, shutdown, maintenance and turnaround
activities, as well as emergency flaring situstions, Table § presents  typical gas
compositional for the Alky Flare.

Table 8: Alky Flare Base Load Constituenis

Component | Average Mole %
Hydrogen 19.0]
| Oxypen 0.15
Nitrogen 19,26 |
Methane 3503
| Carbon Monoxide 0.15 3
__ Cacbon Dioxide | 0,49 =
Ethane 584 |
LEthyvlene 2.30
Acetvlene a1t
Propane 591 9
Propvlene 0.92
i-Butane 550 B
n-Butane 2.25
| i-Hutene, Butenc-| .36
trans-Butepe-2 0,26 |
cis-Butene-2 2] ]
1.3-Butadiene 011 B
i-Pentane+ 1,76
| Hyvdrogen Sulfide b =

245 Waste Gas Mapping

Waste gas mapping for the Alky Flare header was conducted on September 20-22, 201 |
through the use of isotropic tracing, Tracerco Diagnostics was an site to conduet g flow
study by injecting o sujtable radiotracer into the flare system and momitoring the
movement of the tracer using radiation detectors mounted externally an the pipe work,
The data provided by the Tracerco Diagnostics study allowed for fow velocity and
volumetric flow rates 1o he determined, as well as the identification of loses and leaks to
the flare systems.
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The map provided in Appendix F indicates the waste zas flows for the Alky Flare, Flows
for each process unit branch line were estimated using the following hierarchy based on
the best data available,

. Tracerco Data- Not all flare headers had available taps for Tracerco injections to
occur, however this data was determined to be the hest available data for streams
where it was availnhle.

Tracerco Data distributed to process units based on unit component counts- [f

Tracerco datn was available for a header that had multiple process units tied into

it, the Tracerco data was flow was divided amongst those process units based on

component counts,

3. Muoximum known flow from o farge vent gas contributor- I a control valve
associated with a process unit had a flow meter associated with the valve, the
maximum flow rate associated with this flow meter was used,

4. Flow indications- Flow indicators, which were brought on line for multiple unit
headers in 2013 are used to indicate mereases i flow. Engineering estimates
based on flow indication changes and the header diameter were used if nvailable,

5. AP-42 component uncontrolled leak rates- If none of the above dota was
available, flow rates were determined using AP-42 leak rates for components in
light liquad and gas services. Sample station leak rates, relief valve leak rates 1o
atmosphere, pump seal Teak rates, compressor seal leak rates, and open ended line
leak rates (used for estimatin £ block valve emissions) were used,

I

It ts of note that flows that are based off’ of the Tracerco study are only a snapshot in
time, and that it is possible for the flows to change depending on process unit events,

24.6  Historic Fmission Reductions

Provided in Table 9 below is a listing of preventive measures completed for the Alky
Flare over the past 5 vears. These reductions represent a pood faith effort by MPC to
reduce flaring prior to the requirements of the CD. Where possible, an estimate of the
reduction is provided. Subsequent updates o this document will list all previously
completed or implemented actions conducted prior to the revision date,

Table 9: FCC Flare Reductions Previously Realized

| Year Installed ]
or ‘ Description Reason for Reduction
Implemented
g ‘ Fuel gas purge E'n:'-m South .-‘l._n::: fuel d_rurn Waste Gas Calealation
2012 was equipped with electronic measy ring :
T e reduction
I | device for accurate flow measusemsent
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24.7  Flare-Specific Planned Reductions

Multiple projects are being evalusted for the Alky Flare for use during cquipment
muintenance. All of these projects are still in the evaluation stage and have not yet been
finalized.

CRLLC 15 currently working on developing a plan to handle waste gas during a planned
shutdown of equipment on the Alky Flare. CRLLC is evaluating the addition of g flare
gds recovery system for the Alky Flare that would be utilized mostly during unit
shutdowns. This can be done by either building a separate COMPressor system or tying
into the potential compressor at the NNA Flare that is also being evaluated. If this is not
done, then CRLLC will install a piping system to get the gases out to the Stranded Gas
Compressor (2-3 0-GC-10).

CRLLC is evaluating additional systems to handle gases when the debutanizer tower and
hot oil heaters either malfunction or require maintenance. These gases have historically

zone to the flare, and cannot be sent 1o storage because of the potential 1o have HE acid
associated with i,

All four flare systems have had flow indication installed on select unit branch lines to
help determine potential leakages in flare header equipment. The indication uses g
thermal probe installed in the fare line 1o detect increases or decreases in thermal activity
in the line that could be indicative of an increase or decrease in flow, The indication may
be used to show increases in flow as a result of a relief valve or block valve Jeakin g The

quality of the data provided by the low indication is still being evalusted by CRLLC
technical service,
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3.0 Refinery-Wide Flaring Prevention Measures
kN | Administrative Policies and Procedures

It 15 the policy of MPC to assure that pracess vents are designed to send vent gases to a
refinery flare to safely bum vent gases and reduce the potential for explosion, fire, or
other safety hazard. Flares are to be used only o the extent that they are required to
protect workers and the nearby commumty and to ensure relizshle operation of process
equipment, such as during startup, shutdown, malfunction, and‘or major maintenance,
All other flaring is not permitted per this policy.

As part of the WGMP activities, root cause analvses must be conducted for each flaring
incident with o waste gas flow rate of over ADO.000 sefd, VOC emission of greater than
500 pounds, and‘or sulfur dioxide (S0h) emission of greater than or cqual to 300 pounds.
The root cause analyses (RCA) should id ety the following information:

[ate and time of the Naring incident;

Volume of waste pas;

Estimate of the quantity of VOCs and 50 with calculations:

Steps taken to eliminate the source:

*  Cause{s) of the incident: and

* Comective measures proposed to prevent the incident from recurring,

This analysis must be incorparated into the planned reductions thscussed in this report
and reported o the USEPA  within 45 days following the incident Twpical
fecommendations for preventive measures include revisions to maintenance schedules or
practices, revisions to  operatjonal procedures, changes to process cquipment
configuration or type, and‘or revisions o project planning processes. See Appendix G
tor the procedure MPC will follow for these investipations,

3.2 Flares Removed from Serviee

As required by paragraph 29 of the Consent Decree, CRLLC removed the Pitch Flare (1-
14-F5-1) from service on December 19, 20012 by physically isolating the flare from the
reliel gas system.

3.3 Equipment and Hardware

The CRLLC has installed sutomated steam control cquipment to monitor flow to the flare
systems and adjust steam rates to optimize combustion. The steam control systems use
flare gas data collected from various instruments o determine the steam demand, and
thus control the amount of steam sent to the fare via automated steam valves,
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331 Vent Gas Flow Rate, Tem perature and Molecular Weight

An ultrasonic flow meter measures the flow rate, temperature and maolecular werght of
vent gas sent to the flare. This flow meter, however, cannot distinguish between two
compounds with the same molecular weight, such as propane and carbon dioxide (44
rrams‘mole). Therefore, the vent £as molecular weight cannot he independently used in
steam control logic. A GO/TCD is used in conjunction to determine the vent gas
composition and provide a more accurate indication of hydrocarbon levels in the vent
gas,

3.3.2 Vent Gas Composition

The vent gas will be monitored by a GC/TCD to determine vent Las composition and heat
content (Biu'scf). This manitoring systerm will provide a data point approximately once
every 10 minutes which is used 1o venify molecular weight readings from the flow meter,
A sulfur analvzer in the GOTCD 15 also capahble ul‘dc:cmﬁning the amount of k vdrogen
sulfide for vent gas sulfur content purposes.

333 Volumetrie Flow - Vent Gas

Ultrasonic flow meters nstalled in the flare system provide the flow velocity of the vent
BAS 0n a continuous basis, The volumetric flow of the vent eas can be derived from the
vent gas velocity by Incorporating the cross sectional area of the pipe in which the flow
meter is installed. The Mlow meter directly provides (he volumetric flow rate so that no
external calculations are required,

3.3.4  Mass Flow — Steam and Yent Gas

Ultrasonie flow meters arc alse used to determine the mass flow rates of the steam and
Venl gas on a continuous hasis, Using the molecular weight and molar flow rate of the
vent gas, the mass flow rate ean be caleulated, The flow meter directly autputs the mass
flow rate with no need for external calculations, Nitrogen content of the vent gas,
however, introduces erroar into the molecular weight caleulations., The GCTCD can
provide nitrogen content dara approximately every 10 minutes o allow for g more
dccurate determination of the vent zas molecular weight, However, the flow meter sij]
calculates the molecular weight of the gas as a wholg, including nitrogen, even with the
MILroEen compensation data points.

34 Majar Maintenance/ Turnaroung

Dwring maintenance an equipment and processes it is often NEcessary o purge equipment
of all vapors for safi ety and environmental reasons. For example, this purging is dirccted
1o the relief gas system leading 1o flaring. MPC attempls to limit maimtenance requining
cquipment purges to flare; however, this can be unavoidable in order 1o provide for
internal mspections and cquipment c!c;lnnut.“mplm:::mcm. Included in Sections 2.1.2
2.2.2,2.3.2, and 2.4.2 lists of flaring events caused by maintenance activitics over the last
five (5) years, A discussion of the feasibility of perfomming these activities without
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flaning is provided below. For the purpose of this scction, maintenance activities are
scheduled process unit tumarounds, as well as, near-term shutdowns planned for other
maintenanee activities.

It 15 the goal of all planned maintenance activities to limit the amount of hydrocarbon
gases sent o the flare during process equipment purging. When possible, pressunized
CASCS M process oquipment are sent to another process wnit or to the refinery fuel pos
system, as opposed to the reliel gas system. Liquids can be also be pumped to storage or
other process units prior to purging to the reliel gas system. However, although most
material can be removed, residual vapors and liguids may remain, The relicf gas systcm
15 8 low-pressure system to safely vent these residual materials.

Purging of process equipment is accomplished using an inert gas (e.g., nitrogen) or steam
depending on the properties of the material to be purged. Steam is often more effective
for heavier hydrocarbons by increasing the volatility vin the increase in temperature,
However, it also may lead to concerns regarding equipment corrosion from the
condensation of water in the equipment. The determination of what purge method to use
can reduce flaring by ensuring the most effective means are emploved and the load
burden on the flare system is reduced,

In MPC’s effort to continue improving process reliability, mechanical integrity and
reliabality assessient are conducted prior to major maintenance and turnarounds to
ensure that the best technology is used. Constant improvement in purging materials and
technology leads to fewer required turmnarounds and a reduction in associated flaring
events. MPC continues to review mechanical integrity prior to tumaround activities and
expects o continually increase the time between these events.

3s Flare Gas Recovery

CRLLC is not cquipped with flare pas recovery compressors on any of its four process
flares, however it did install a compressor in 2008 to handle various streams that had ha eh
H:5 concentrations. This compressor, known as the Stranded Gas Compressor (2-30-GC-
10), has a design capacity of 7.27 MMSCFD,

3.6 Recurrent Equipment Failures

Recurrent failures of air pollution control equipment, process cquipment, or a process o
operate in o normal or usual manner that can causce flaring events include any cvent
occurring more than two times over a five vear period os a result of the same couse,
These events will be wentified through RCAs and tracked by the refinery begmning on
the ercation date of this document.

The refinery has established a thorough preventive maintenance program which includes
the inspection and testing of eritical process components. This program is consistent with
recognized industry standards. The objective of the program is to maintain the reliability
of equipment so that failures and other types of process upscts are eliminated.  While
refinery flare systems were designed to safely handle such emergency events, when
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upsets do oceur, investigations are conducted to determine the root cause(s) and wentify
preventive/comrective actions.

All instances of recurrent failures occurning afler the creation date of this document
through the most recent revision period will be summarized below. Included in the
discussion will be the dates, root cause, and actions taken to address the failure,

I_ .
Reoccurring Event Cause 3::::?;:;::5
' Stranded Gas Drum (2-30- | Shutdown of Stranded Gas 4
F-87) open to flare Compressor
Tﬁ:l‘]'[l'r'lg SDA Butane to the | Shutdown of SDA Compressor (2-3]- 53
Narc GC-17) =
Amine Scrubber (113-D-1 g L : .
PSV-1 lifting to ﬁi:mz ) Flooding issues with Amine Scrubber 2
:Ij Crude Overhead Open ta Crude Unit upsets 3
are
| LEP Dehexanizer Overhead i : ==
open 1o flare i Mpsict :
| FCC Main Column Unit upset/ Loss of Wet Gas 13
Overhead Open to flare Compressor (2-110-GC-1) ™

17 Other Fotential Flaring Events

For events with a potential to cause flaning, planning is conducted to determine ways to
avord flaring.  This includes major maintenance and tumprounds, as well as new
mstallations/upgrades. Project committees ore tasked with developing strategics to limit
the amount of flaring to that which is absalutely necessary, Additionally, when there is a
flaning event, processes are in place to evaluate the extent of the event and determine the
cause. Using root cause analyses, CRLLC will evaluate the laring event and use the dutg
collected to plan for better procedures and processes or more Appropriate cquipment.
Lastly, potentinl preventive measures are selected based on the planning and evaluations
and will be incorporated into subsequent revisions of this document as implemented at
CRLLC.
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DREAFT Waste Gas Mimtmeration Flan
Marathon Pewoleum Company LI
Catlettsbury Refining. LLC

MNA (Os) Sourcaos Deotailed Source Description

2-2-P5V-152 on 2-2-F-87 Stranded Gas KO Drum

2-1-PSV-6 on 2-23-F-32 Preflas Ovhd lina

| 2-23-P5SV-15 an 2-23-F-7 Frac Ovhd recenver

| 2-111-PEY-5 on 2-111-F-1 FWS Charge Drum

2:24-P5V-85 pn 2-24-F-54 FCC FWS Charge Drum

1OFSYS 5 106-PSV-151 on 2-106-F-115 NA Rich Amine Flash Dram

2-5-PSV-70 on 2-5-F-24 HPVGO Feed Filter

2-3-PSV-71 on 2.5-F-25 HPVGO Feed Fiter

2-5-P5V-T2 on 2-5-F-26 Impori Filter

2-5-PSV-73 on 2-5-F-27 Import Filter

Quua) 3 POV 2-2-P\-518 on 2-2-F-87 Stranded Gas KO
| 2:23-PV-118 on 2-23-F-7 Frac Cvhd Receiver

2-2-F-87 Stranded Gas KO Drum
#3 Crude 2-2.F-87 Stranded Gas line vent

Relief Header _H'_n.-'pass for 2-1-PSV-6 on 2-23-F-32 Preflas Ovhd line

| Bypass for 2-111-P5V-5 on 2-111-F-1 FWS Charge Drum
Bypass for 2-24.PSV-85 on 2-24-F-54 FCC FWS Charge Drum

| 2-108-F-115 NA Rich Amine Flas Drum

13 Block Valves | 2-106-F-115 NA Rich Aming FD off-gas

| Bypass for 2-5-PSV-70 an 2-5-F-24 HPVGO Feed Filter

Bypass for 2-5-PSV-71 on 2.5-F-25 HPVGO Feed Filler

. Bypass for 2.5-PSV-72 on 2-5-F-26 Impart Filter

| Bypass 2-5-PSV-73 on 2-5.F-27 Import Filtor

18" relief ino from MTBE Unit

South Area Flare (o NNA Flare

_&-119-P5V-3 on 2-118-F-1 Acid Gas Separater Offgas

2-119-P5V-4 on 2-119-F-2 FWS5 Gas Separatos Off-gas

6 PSVs 2-118-P5V-19 pn 2-118-F-3 Off-gas Sep Ovhd 1o SCOT

2-118-PSV-1 on 2-118-F-10 Rich Amine Flash Drsm

2-118-P5V-13 on 2-118-F-3_Amine Regen Ovhd Rec

2-120-PSV-3 on 2-120-B-1 Inlet H2 from Hydrogen header

Qiz2sru) | Valves Block on2-119-F-1 Acid Gas Separator Off-pas PV-1 Bypass

#2 SRU | Valves Black on2-118-F-2 FWS Gas Separator Off-gas PV-2 Bypass

Header 6 Black Valves L *aves Bock valve at pump on2-118-F-10 Rich Amine Flash Drum oily lig
Valves Block on2-118-F-10 Rich Amine Flash Drum P5V-1 Bypass

Valves Block on2-118-F-10 Rich Amine Flash Drum Of-gas

Bypass Valve  2-120-PV-1BA on2-120-F-3 Stripper Ovhd Rec Off-gas

Controd Valve 2-119-PV-1 on2-118-F-1 Acid Gas Separatos Off-gas
3 Control Valve | Control Valve 2-110-PV-2 on2-110-F-2 PWS Gas Soparator Off-gas

| Conlrol Valve 2.120-PV-104 on2-120-F-3 Stripper Ovhd Rec Off-gas




DHRAFT Waste Gas Minimization Plan
Marathon Petroleumn Company 1P
Catlettsbusg Refining, LLC

NNA (Qs)

Sourcas

Detailed Source Description

Qiops)
DDS Header

44 P55V

| 2-121-PSV-1 6n 2-121-F-1 Feed Surge Drum

_2-121-P5V-26 on 2-121-F-1 Feed Surge Drum

2-121-PSV-41 on 2-121-E-2E(S) outler_A-train Feed to Rx Gharge Hir

2-121-PSV-11 00 2-121-E-3 (S} inlel MU & Rec H2 from 2-121.G1/2

| 2-121-P5V-15A on 2.121-E-58 (5) outlet A side Rx EIf 1o Rx Eff Separatos

2-121-PSV-15B on 2-121-E-58 (5) outlet A side Rx Eff 1o Rx EFF Soparalor

2-121-P5Y-10 on 2-121-E-7E(S) cutel B troin Feed to Rx Charge Healer

2-121-PSV-40 on 2-121-E-8 (S) inlel MU & Rec H2 from 2-121.G-1/2

2:121-P5V-51A on 2-121-E-408 (5] Inlet B side Rx Eff 1o Rx Eff Separator

2-121-PSV-51B on 2-121.E-0B (S) Inlet B side Rx Eff 1o Rx Eff Separalor

2-121-PSV-68 on 2-121-F-5 HPFD

2-121-PEV.609A on 2-121-F-§ LRFD

2-121-P5V-E98 on 2-121-F-6 LPFD

2-121-PSV-69C on 2-121-F-6 LPFD

2-121-PSV-69D on 2-121-F-6 LPED

| 2-121-PSV-6OE on 2-121-F-6 LPFD

| 2-121-PSV-T7 on 2-121-F-2 MU H2 Suction Crum

| 2:121-PSV-78 on 2-121-G-1 M/U H2 Comp Discharge

| 2-121-PSV-T9 on 2-121.G-1 Recycle H2 Comp Discharge

2-121-PSV-80 on 2-121.G6-2 MU H2 Comp Discharge

| 2121-P5V-8s on 2-121.G-2 Recycle H2 Comp Discharge |

| 2-121-P5V-05 on 2-121-F-3 MU H2 Coamp Discharge

2921-PEV-98 on 2-121-F-a Recycle H2 Comp Discharge

2-121-PSV-118 on 2-121-D-1 Recyclo Gas Scruber

| 2-121-P5V-1144A on 2-121-F-7 Rich Amine Flash Drum

2-121-PSV. 1148 on 2-121.F-7 Rich Aming Flash Drum

2-121-PSV-1374 on 2-121-D-2 Product Slripper

2-121-PSV-1378 on 2-121.0.2 Product Stripper

2-121-PSV-137C on 2-121-D-2 Product Stripper

2-121-P5V-155 on 2.121-E-134 {T) Inlet Product Stripper Botioms

2-121-PSV-158 on 2-121-E-13E (T} inla! Product Stripper Bottoms

_2-121-PSV-153 on 2-121-E-131{T) inlet Product Stripper Bofloms

| 2-121-PSV-150 on 2-121-E-134 (5] outlel LPFD Liguid to Stripper

2-121-PSV-151 on 2-121-E-13E (S) outlet LPFD Liquid to Stripper

2:121-PEV-152 an 2-121-E-131{5) outlet LPFD Liquid ta Stripper

2-121-PSV-258 on 2-121-E-41A (5) outiet LPFD Liquid to Stripper

2-121-PSV-263 on 2-121-E-21A (1} inlet Product Stripper Batioms

2-121-PSV-177 on 2.121-E-154 {t) inle! Product Strippor Bottoms

2-121-PSV-226A on 2-121-F-8 Stripper Ovhd Reciever

2-121-PSV-2268 on 2-121-F-8 Strippor Ovhd Reciever

2-121-PSV-252 an 2.121-GC-6 Stripper Ovhd Reciever Off-nas

2-121-PSV-255 on 2.121-GC-5 Stripper Ovhd Reciever Off-gas

2-121-P5V-256 on 2-121.GC-56 Stripper Ovhd Reciever Off-gas

| 2-121-P5V-350 on 2-121-F-14 Fugl Gas KO Orum

2-66-PEV-17 on 2-121-E-22 6" line Trom RV at PCV-31 DDS Off gas to Sur Fuel
Mormaly Blocked

3 Compressor
Soals

Compressor Seals 2-121-GC-1 MU & Recycle Comp Pres Pac vant

Comprossor Seals 2-121-GC-6 Strip OG Comp Press Pack venl

Compressor Seals 2-121-G0-5 Strip ©G Comp Press Pack vent

1 Samplo Station |




DEAFT Waste Gas Minimization Plan
Marathon Petroleum Company LP
Catlettsburg Refining, LLC

NNA (Qs) Sources Dotailed Source Description

Bypass 2.121-PSV-1 on 2-121-F-1 Foed Surge Drum 1
. Bypass 2-121-P5V-1 on 2-121-F-1 Feed Surgo Drum 2
2-121-E-10B(s) oullet Aside Rx EF o Rx Eff Separator
B side evacuation line
Bypass 2-121-P5V-68 on 2-121-F-5 HPFD 1
| Bypass 2-121-PSV-68 on 2-121-F-5 HPFD 2
| Bypass 2-121-PSV-69E on 2-121-F-6 LPFD
| Bypass 2-121-PSV-77 on 2-121-F-2 MU HZ Suction Drum 1
 Bypass 2-121-PSV-77 on 2-121-F-2 M/ H2 Suction Drum 2
Bypass2-121-PSV-78 on 2-121.G-1 MU H2 Comp Discharge 1
Bypass2-121-PSV-78 on 2-121-G-1 MU H2 Comp Discharga 2
Bypass2-121-PSV-79 on 2-121-G-1 Recyela H2 Comp Discharge 1
Bypass2-121-PSV-78 on 2-121-G-1 Recycle H2 Comp Dischargo 2
Bypass2-121-PSV-80 on 2-121-G-2 MU H2 Comp Discharge 1
Bypass2-121-PSV-80 on 2-121-G-2 ML) H2 Comp Discharge 2
Bypass2-121.PSv-85 on 2-121-G-2 Rocycle H2 Comp Discharge 1
Bypass2-121.PSV.85 an 2-121-G-2 Rocycle M2 Comp Discharge 2
2-121-E-164 Inlet M/U HZ Comp Discharge
| 2-121-E-194 infet M/U H2 Comp Dischar
| Bypass 2-121-P5SV-95 on 2-121-F-3 infet M/U H2 Comp Discharge 1
| Bypass 2-121-P5V-05 on 2-121-F-3 inlat MU H2 Comp Discharge 2
| Bypass 2-121.P5Vv-08 an 2-121-F-4 Recycle H2 Comp Discharge 1
Bypass 2-121-P5V-98 on 2-121-F 4 Recycle H2 Comp Discharge 2
| Bypass 2-121-PSV-118 an 2.121-0-1 Recycle Gas Scruber 1
| Bypass 2-121-PSV-118 an 2.121-0-1 Recycle Gas Secruber 2

Qiops) 53 Block Valves |-D/P355 2-121-PSV-114B on 2-121-F-7 Rich Amine Flash Drum |
DDs Header | Bypass 2-121-PSV-114B an 2-121-F-7 Rich Amine Flash Drum 2
| Bypass 2.121-PSV-137A on 2-121.0.2 Product Strippor 1
Sypass 2-121-PSV-137A an 2-121-D.2 Product Stripper 2
| 2-121-E-13A (5) outlel LPFD Liquid fa Stripper
| 2-121-E-13E (5] cutlet LPFD Liquid to Strippor
2-121-E-131i5) oullet LPFD Liguid fo Stripper
| Bypass 2.121-PSV-263 on 2121-E-41A (1) inlel Product Stripper Botlams
2-121-E-41A (s) outlel LPFD liguid fo stripper
2-121-E-12A (s) inlet Stripped Ovhd
Bypass 2-121-PSV-2264 on 2-121-F-8 Stripper Ovhd Reclaver 1
Bypass 2-121-PSV-226A on 2-121.F-8 Stripper Ovhd Recioyer 2
_Block downstream CV bypass on 2-121-F-f Stripper Ovhd Rociever Off-gas
| Bypass 2-121-PSV-253 on 2-121-GC-6 Stipper Ovhd Recever Off-gas 1
Bypass 2-121-P5V-252 gn 2-121 -GC-6 Strippor Ovhd Reciaver Off-gas 2
Bypass 2-121-PSV-255 on 2-121-GC.5 Stripper Ovhd Reciever OCtf-gas 1
Bypass 2-121.PSV-255 an 2-121-G0-5 Stripper Ovhd Reciever Ml-gas 2
_Bypass 2-121-P5V-350 Fuel Gas KO Brum
| 2-121-F-14 Fuel Gas KO Drum Ligusd
2-121-GC-1 miu & Recycle Comp Dis P vent
2-121-GC-2 m/u & rocycle camp dis P vent
2-121-GC-6 Suction Snubber blowdawn
| 2-121-GC-6 Strip OG Comp Dist P ven
| 2-121-F-16 MDEA KO Drum Off-gas
2-121-E-5 4" line from B1 rain reaclor Evacuation line to Flare
2-121-GC-5 Strio OG Comp Dist P Vent
2-121-GC-5 Suction Snubber Blowdown




DREAFT Waste Gas Minimization Plan
Marathon Petroleum Company LP
Catletsburg Refining, LLC

NMA [Qs)

Sources

Detailed Source Description

QiHPCcR)
HPCCR
Header

16 P5SYs

2-102-PSV-47 on 2-102-E-37 (5) inlet Debutanizer batloms

2-102-P5\V-532 on 2-102-F-3 LPF Separator Ovhd line
2-102-P5V-43A on 2-102-GC-33 H2 line from comp dis drum

2-102-PSVY-48 on 2-102-E-37 (T) outlet Debutanizer foed

2-102-P5V-434A on 2-102-GC-33 H2 line from comp dis drum

|
—

2-102-PSV-43B on 2-102-GC-33 HZ lina from comp dis drum

2-102-PSV-424 on 2-102-GC-33 H2 line from comp Recy dis drum

2-102-PSV-428 on 2-102-GC-32 H2 line from comp Recy dis drum

| 2-102-PS\-1005 on 2-102-F-21 H2 Compressor Disch Drum
2-102-P5V-826 on Hyerogen Charge

2-102-PSV-488 on 2-102-D-2 Debutanizer Tewer Ovhd lino

2-102-P5V-027 on 2-102-F-35 Hydrogen KO Drum

2-102-P5V-609 on 2-102-F-15 Fuel Gas KO Drum

2-102-P5V-1013 on 2-102-F-60 HPCCR Metgas (H2} Coalescer

2-102-PSV-20 on 2-102-F-8 Lock Hopper # 1 vent gas

2-102-PSV-556 on 2-102-E-10 (T} inlet Debutanizer botloms

2 Control Valves

2-102-PV-51C an 2-102-F-4 High Pressure Sep Ovhd line

2-102-PT-301 on Supply Nitrogen

28 Block Valves

2-102-F-15 Fuel Gas KO Drum Bolloms

2-102-GC-30 Seal Qil Trap vent

Bypass 2-102-P5V-43A on 2-102.F-3 an Recycle Suction of G-32 1

Bypass 2-102-PSV-43A on 2-102-F-3 an Recycle Suction of G-32 2

Bypass 2-102-PSV-43B on 2-102-GC-33 HZ lino fram comp dis drum 1

| Bypass 2-102-PSV-43B on 2-102-GC-33 H? fine from comp dis drum 2

Bypass 2-102-PSV-£24 on 2-1 02-GC-33 H2 line from comp Recy dis drum 1

2-102-F-7 Booslor Suction of 3-33 1

| Bypass 2-102-PSV-42A on 2-102-GC-33 HZ hine from comp Recy dis drum 2

Bypass 2-102-PSV-42B on 2-102-GC-32 HZ line from comp Recy dis drum 1

Bypass 2-102-PSV-42B on 2-102-GC-32 HZ line from comp Recy dis drum 2

{by pass)2-102-PV-51C on 2-102-F-4 High Pressure Sep Ovhd ling

_2-102-F-7 Booster Suction of G-32 1

2-102-F-7 Booster Suction of G-37 2

2-102-F-7 Booster Suction of G-33 2

2-102-HV-99 on 2-102-F-21 H2 Compressor Disch Drum

2-102-F-5 Debutanizer Ovhd Recelvor

2-102-G-7 pump venis

2-102-G-6 pump vents

. 2-102-GC-30 Recycle Gas Compressor (Suc/Dis)

| Bypass 2-102-P5V-1013 on 2-102-F-G0 HPCCR MNetgas (H2) Coalescer 1

| Bypass 2-102-PSV-1013 on 2-102-F-60 HPCCR Netgas (H2) Coalescer 2

2-102-F-3 Recyle Suction of G-32 1

2-102-F-3 Recyle Suction of G-32 2

| 2-102-F-3 Recyle Suction of G-33 1

2-102-F-3 Recyle Suction of G-33 2

Bypass 3-102-PSV-48 on 2-102-E-37 (T) outlet Debulanizer feed

Bypass 2-102-P5V-47 on 2-102-E-37 (5) inlet Debutanizer botioms




DEAFT Waste Gas Minimization Plan
Marathon Peteolewm Company LP
Catlettsburg Refintng, LLC

NNA (Qs)

Sourcos

Datailed Source Description

QineT)
NPT Flare
Header

14 PSVs

| 2-101-P5V-36 on 2-101-G-2A/B oullat Maphtha Charge Pumps

2-101-P5V-93 on 2-101-FF-10 Maphtha Pretrealer Feod Filter

2-101-P5SV-94 on 2-101-FF-11 Naphtha Pretreater Feed Filtar

2-101-PSV-41 on 2-101-E-7A/B outlet LPFD

2-101-P5V-39 on 2-101-E-TA/B outlet HPFD

2-101-PSV-47 on 2-101-E-TAB outlet Strpoer Ovhd, Ling

2-101-P5V-89 on 2-101-E-7A'B outlet Stripper Ovhd. Accumulator

_2-101-PSV-45 on 2-101-E-TAB oullel Recycle Hydrogen Dischargo

2:101-PSV-44 on 2-101-E-7A/B outlel Makeup Hydrogen Discharga

2-101-PSV-43 on 2-101-E-TAB outial Recycle Hydragen Discharge

2-101-PSV-42 on 2.101-E-7AB outlat Make-up Hydrogen Discharge

2-101-PSV-40 on 2-101-E-7TAB outlal Mako-up H2 an KO Pat

2-101-PSV-88 an 2-101-E-TAB oulle! Fuel Gas KO Pat

2-101-PSV-80 on 2-101-E-TA/B outlet naptha lo Reformer

1 Compressor
Seql

Compressor Seals 2-101-GC-1/2 Compressor Packing Venis

12 Block Valves

Bypass 2-101-P5V.93 on 2-101-FF-10 Naphtha Pretroater Foed Filler

Bypass 2-101-P5V-94 an 2-101-FF-11 Naphtha Pretreater Feed Filter

2-101-G-4AB/C Stripper Botoms Fump Venl 1

2-101-GANBIC Stripper Bottoms Pump Vent 2

2-101-E-7A/B outlot Recycle HZ KO Drum

2-101-E-TAB putel Hydrogen Discharge Snubber Vents

| 2-101-E-7A/B outlet Snubbeor KO pots 1

| 2-101-E-FAB outlet Srubher KO pots 2

_2-101-E-TA/B outlet Fuel Gas KO Pot Drain

| 2-101-E-7H outlet Pump Vonts

| 2-101-E-TA/B outlet Compressor Packing Vent
2-101-E-7 autlet Pump Vents

QiHPvGo)
HPVGOD
Flare Header

24 PSyYs

| 2-104-P5V-0 on 2-104-F-5 Aming Flaah Drum

| 2-104-PSV-72 on 2-104-D-2 Stripaer Ovhd ling

2-104-P5V-3 on 2-1 04-F-1 Fepd Eurgu Orum

| 2-104-PSV-10 on 2-104-0-1 Recyele Gas Scrubber Ovhd

| 2-104-PSV-70 on 2-104-F-3 Hol Flash Orum

| 2-104-P5V-71 on 2-104-F-3 Ha! Flash Drum

. 2-104-PSV-36 on 2-104-F-6 LPFD (via RGKOP)]

| 2-10:4-PSV-143 on 2-104-F-10 Stripper Ovhd Rec

2-104-PSV16 on 2-104-F-5 Cold Flash Drum (via RGKOP)

2-104-PSV-85 on 2-104-F-25 H7 Comp 1st Sig MU Sue Drum

2-104-P5V.05 an 2.1 04-GE-T 151 Stgﬂu KL dlsr:hargg

2-104-PSV-124 on 2-104-GC-7 Recyrle Stage discharga

2-104-PSV-125 on 2.104-G0-7 Z2nd Stago ML discharge

| 2-104-PSV-07 on 2-104-GC-8 15t Slage MU discharge

2:104-PSV-123 on 2-104-GC-8 2nd Stage MIU discharge

| 2-104-PSV-76 on 2-104-GC-8 Recyclo Stage discharge
| 2-104-P5V-7 on 2-104-F-21 Fuel Gas KO Pot

2-104-PSV-134A on 2-104-E474, (3} outlet B-1 Rx Effluent 1o HP Sop

2-104-P5V.1348 on 2-104-E-48A (3] cullet B-1 Rx Effluent ta HP Sop

2-104-PSV-A7 on 2-104-F-26 HZ? Comp 2nd Sig MU Suc Drum

| 2-104-PSV-78 on 2-104-FF-1/2/21 outlot MNon-Permeale H2

2-104-PSV-77 on 2-104-FF-3 inlet He purge from 2-104-F-27

2-104-PSV-130 on 2-104-FF-1 infel Recycla Hydrogen

2-104-P5V-129 on 2.104-FF.7 inlet Recycln Hydrogen

2-104-PSV-128 on 2-104-FF.21 inlet Recyclo Hydrogen




DRAFT Waste Gas Minimization Plan
Marathon Petreleum Company LP
Catlettsbury Refining, LLC

NNA (Qs)

Sources

| Detailed Source Deseription

QiHPvGo)
HPVGO
Flare Header

a1 Block VYalves

| Block on 2-104-F-10 Sample Sta Stripper Ovhd Liguid

Bypass 2-104-PV-0B an 2-104-PV-0B Feed Surge Drum

Bypass 2.104-PSV-10 on 2-104-D-1 Recycle Gas Scrubber Gvhd 1

Bypass 2-104-PSV-10 on 2-104-D-1 Recycle Gas Scrubber Ovhd 2

Block on 2-104-F-2 Hat Soparator Inlet fram E-47 AB

Block on 2-104-F-2 Hot Separator Inlet from E-48 AR

| Bypass 2-104-PSV.36 on 2-104-F-6 LPFD (via RGKOP) 1
| Bypass 2-104-P5V-36 on 2-104-F-6 LPFD {via RGKOP) 2

| Bypass 2-104-PSV-143 on 2-104-F-10 Stripper Ovhd Rec 1

| Bypass 2-104-P5V-143 on 2-104-F-10 Stripper Ovhd Rec 2

| Block an 2-104-F-10 Stripper Ovhd Rec

| Bypass 2-104-PSV-16 an 2-104-F-5 Cold Flash Drum ivia RGKOP) 1

Bypass 2-104-PSV-16 on 2-104-F-5 Cold Flash Drom (via RGKOF) 2

Bypass 2-104-P5V.85 an 2-104-F-25 H2 Comp 1st St MU Suc Drum 1

Bypass 2-104-PSV-85 on 2-104-F-25 H2 Comp 151 Stg M/U Suc Drum 2

| Bypass 2-104-PSV.05 pn 2.9 04-GC-7 2nd Stage M/U discharge 1

Bypass 2-104-PSV-95 on 2-104-GC-7 2nd Stage M/U discharge 2

Bypass 2-104-P5V-124 an 2-104-GC-7 Recycla Stage discharge 1

Bypass 2-104-P5V.124 on 2- 104-GC-7 Recyclo Stage discharge 2

Block on 2-104-GC-7 1st Slage Distanco piece vent 1

Block on 2-104-GC-.7 1st Stace Unloader

| Bypass 2-104-PSV-125 gn 2.1 04-GC-7 3rd Stage M/U dischargo 1

Bypass 2-104-PSV-125 gn 2.1 04-GC-7 3rd Stage MU discharge 2

Block on 2-104-GC-7 2nd Stage Unloader

| Block on 2-104-GC-7 2nd Stage Distance plece vent

| Block on 2-104.GC-7 Recyelo Stage Dist pieco vent

Block on 2-104-GC-7 Recycle Stage Unloader

| Bypass 2-104-PSV.07 an 2. 104-GC-8 2nd Stage M/U discharge 1

| Bypass 2-104.PSV.G7 on 2.1 04-GC-8 Znd Stage MU discharge 2

| Block on 2-104-GC-8 1t Stage Distance pioce vent

| Block on 2-104-GC-8 15t Stage Unloader

Bypass 2-104-PSV-123 on £-104-GC-8 3rd Stage MU discharge 1

Bypass 2-104-PSV-123 on 2.104-G0.8 g Stage M/U discharge 2

Block on 2-104-GC-B 2nd Etﬂgg Unloader

Biock on 2-104-GC-8 7nd Staga Distance piece vent

Bypass 2-104-PSV.76 on 2-104-6C-8 Recyclo Stago discharge 1

Bypass 2-104-PSV-76 an 2- 104-GC-8 Recycle Stage discharge 2
Block on 2-104-GC.8 Recycle Stage Dist piece vant

Block on 2-104-GC-8 Recycla Stage Unloader

| Block on 2-104-F-21 Fuel Gas KO Por Drain to Flarg

| Block on 2-104-F-8 Recycle Gas Flare - HV-110

| Block on 2-104-F-8 Recycle Gas Comp Suction Drum

| Bypass 2-104.PSV-87 on 2-104-F-26 H2 Comp 2nd Stg M/U Suc Drum 1

| Bypass 2-104-PSV-87 on 2-104-F-26 M2 Comp 2nd Stg MU Suc Drum 2

Block on 2-104-FF.1/2/21 outlet Non-Pormeate H2 PSV-78 Bypass

Block on 2-104-GC-7 151 Slage Packing veni

Block on 2-104-GC-7 2nd Stage Packing vent
Block an 2-104-GC-7 Recycle Stage Packing vent

Black on 2-104-GC-8 151 Stage Packing vent

Block on 2-104-GC-8 2nd Sia Pa:kjr_bg vant

Block on 2-104-GC-8 Recydle Stage Facking vent

5 Sampla
Slations




DRAFT Waste Gas Minimization Flan
Marathon Peuelewm Company LP
Catlettsburg Refimng, LLC

MHA [Cs) Sources ~ Detalled Source Descriplion
Comprossor Soals 2-104-GC-7 151 Stage Packing vent
Comprossor Seals 2-104-GC-7 2nd Stage Packing vent
ﬂ[HP'l.l'Eﬂl 0 Ccmpressar Compressor Seals 2-104-GC-7 Recycle Slage Packing vent
HPVGO Seals Comprossor Soeals 2-104-GC-8 151 Stage Packing vent ) -

Flare Header

Comprossor Soals 2-104-GC-8 2nd Stage Packing vent

Compressor Seals 2-104-GC-8 Recycle Stage Packing von!

2 Control Valves

2-104-PV-98 on 2-104-F-1 Feed Surge Drum

2-104-PV-108 on 2-104-F-8 Recycle Gas Comp Suction Drum

Qusom
ISOM Header

26 PSW's

2-35-P5SV-57 on 2-35-F-8 Feed Surge Drum Pump-out

2-35-P5V-38 on 2-35-B-2 Hot O Heater

| 2-35-P5V-61 on 2-35-E-25/A/B {5) inlet Desul Stripper Botloms
E-EE-FE"-" 27 on 2-35-D-3 Penex Feed Dryer

2-35-P5V- EB on 2-35-0-4 Penex Feed Dryer

2‘-35—F‘5"."n-13 on 2-35-F-14 LPFD

.....

2-35-PSV-5 on 2-35-0-2 Desul Stripper Ovhd line

2-35-P5V-34 on 2-35-D-10 Debutanizer Ovhd line

2:35-P5Y-1 Bn 2-35- F 1 DesuLurizer Feed Drum

2-35-P5V-30an 2-35-E-12 (5) outlet Penox Charga

2-35-P5V-30 on 2-35-F-8 Penex Feed Drum

2-35-PS\-56 an 2-35-F-7 Hot Oil Surge Drum

2-35-PSV-14 on 2-35-F-7 Hot Oil Surge Drum

2-35-P5V-58 on 2-35-F-3 Desulurizer Rx Products Sep.

2—35—?5‘!.."'33 on 2-35-F-8 Penex Rx Products Separator

2-35-PSV-54 on 2-35-F-17 (GC-11112) Recycle Comp Dl&{:hargu Drum

2-35-P5V-16 on 2-35-F-13 Make-up HZ2 KO Drum

2-35-P5V-30 on 2-35-F-12 Purge Gas Vent Drum

2-35-P5W-35 on 2-35-D-12 Dabut Off-Gas Scrubber

| 2-35-P5V-4T on 2-35-F-40 (GC-11) Recycle Comp Dlsﬂhar_ga Snub

2-35-P5V-46 on 2-35-F-41 (GC-12) Recycle Comp Discharge Snub
2-35-P5V-25 on 2-35-F-38 (GC-11) Penex Comp 2nd Stage Disch

2-35-P5V-26 on 2-35-F-39 (GC-12) Penex Comp 2nd Stage Disch

2-35-P5V-31 on 2-35-D-5 Penex Rx inlet

2-35-P5W-32 on 2-35-0-6 Ponox Rx inlol

2-35-P5V-3 on 2-35-GC-4 Desul Recycle H2 ﬂn.?.-l:l'mrgn

| 2-35-P5V-12 on 2-35-GC-4 Desul Recycle H2 Discharge

2-35-P5V-4 on 2-35-GC-5 Dosul Rocycla H2 Discharge
E-EI-E-F’EU 11 on 2-35-GC-5 Desul Recycla H2 Dischargo
2-315-PSV-23 on 2-35-F-36 (GC-11) 1st Stago Dischargo Snubber

2 35—F‘_5V-22 on 2 35 F-11:| F'r:nﬂx 2nd Stagoe Suction Drum

2-33-PEV-13 on 2-35-F-6 Desul Make-up H2 Suction Drum

2-32-PEV-1T on 2-35-0-T Makeo-up Gas Dryer

2-353-P3V-18 on 2-35-0-8 Make-up Gas Dryer

2-35-PSVM) on 2-35-F-11 Penax 15t Staga Suctan Drum




DEAFT Waste Gas Minimization Plan
Marathon Petroleum Company LI
Catllestsburg Refining, LLC

NNA (Os) Sources Detailed Source Description

Bypass Valva on 2-35-B-2 Hot DIl Heater PS\-38 Bypass (1)

Bypass Valve an 2-35-B-2 Hot Ol Hoater PSV-38 Bypass (2)

Bypass Valve on 2-35.E-454/8 (5) inlet Desul Strippor Bottoms

| Valve on 2-35-G-09/100 Dabut Reflux Pum ps venl

Bypass Valve on 2-35-D-3 Penax Feed Dryor

Bypass Valve an 2-35.-D-4 Penaex Feed Diryer

WValves on 2-35-0-G Penox Rx outlcl

Valves on 2-35-D-5 Penex Rx outlat

Bypass Valve on 2-35-F-12 Purge Gas Vent Drum

Valve on 2-35-F-8 Penex Feed Drum Vent (to tailpipo of PSV-38)

Bypass Valve on 2-35-F-7 Het Oil Surge Orem Make-up H3

Valve on 2-35-F-15 Debut Ovhd Recelver

Valve on 2-35-F-17 (GC-11/12) Recycle Comp Discharga Drum

Valves on 2-35-F-5 Desul Stripper Ovhd Rec

| Valves on 2-35-F-13 Make-up H2 KO Drum Battoms

| Valve on 2-35-F-40 (GC-11) Recycle Comp Discharge Snub

_Valve on 2-35-F-41 (GC-12) Recycle Comp Discharga Snub

Valve on 2-35-F-38 (GC-11) Panox Comp 2nd Stage Disch

| Valve on 2-35-F-38 (GC-1 1} Penex Comp 2nd Stage Disch
39 Biock Valves | Valves on 2-35-GC-4 Desul Recycle HZ Discharga

| Valve on 2-35-GC-4 Desul Recycle H2 Discharge

| Valve an 2-35-GC-5 Desul Recycle H2 Bischarge

Qusom)  Valve on 2-35-GC-5 Desul Recycle HZ Discharge

ISOM Headear Valve on 2-35-F-36 (GC-11) 2nd Stage Discharge Snubber

| Valve on 2-35-F-36 (GC-1 1) 2nd Slage Discharge Snubbor

 Bypass Valve on 2-35-F-10 Penex 2 Stage Suction Drum

| Valve on 2-35.F-4 Desul Recytlo Suction Drum

| Bypass Valve PS\-17 Bypass on 2-35.0.7 Make-up Gas Dryer 1

| Bypass Valve PSV-17 Bypass on 2-35.0.7 Make-up Gas Dryer 2

| Bypass Valves on 2-35-0-8 Make-up Gas Dryer 1

_Bypass Valves on 2-35.D0.8 Make-up Gas Dryer 2

| Valves (x2) on 2-35-D-7/8 Make-up H2 Vent

| Malves on 2-35-B-3 Hat Regen Gas RO Vent

| Valvos on Fuel Gas

Bypass Valve an 2-35-F-11 Penex 1s Stage Suction Drum

Valves on 2.35-GC-4 F'Ell:iu'ﬂ] Gland Venls

Valves on 2-35-GC-5 Packing Gland Vonts

Valves on 2-35-GC-11 F"a:.ll;ing Gland Venls

Valves on 2-35-GC-12 Packing Gland Vents
1 Sample Statlon |

Cantrol Valve on 2-35-F-1 Desulunzer Feed Drum

Control Valve on 2-35-F.12 Purge Gas Venl Drum

Contro! Valve on 2-35-F-1 Desulurizer Feed Drum

© Control Valves. [ oniral Valve on 295 F-7 Har o Surge Drum Make-up H2

 Controd Valve on 2-35-F-10 Penex 2nd Slage Suction Drum

| Cantrol Valve on 2-35.F-11 Penex 1st Stage Suction Drum



DRAFT Waste Cas Minimiration Mlan
Marathon Petroleum Company LY
Catlettsburg Relimng, LLC

NNA (Qs)

Sourcos

Detailed Source Description

Quisayy #1SRU
Headgor

13 P5Vs

2-106-PSWV - 302 67 line from PWS Sepamtﬂr 106-F-302

2-106-PSV - 301 8" line from Acid Gas Separator 106-F-301

2-106-P5V - 145  £" |ine from 106-F- 113 NNA FW Charge Drum

2-108-PSV -325 4" lina from RY on 106-F-303

10" line from Acid Fas Line an TDE-I‘_‘:I 101
2-106-PSV - 134 6" line from NMNA FWS 108-D-103

2-106-P5V - 111

2-106-PSV-163 6" line from Aux FW Charge Drum 106-F-108
2-106-P5V - 101A 6 | ine from Fuch Amina Flash Drum 106-F-321

| 2-106-PSV - 166 3” line from Aux FWS 106-F-104

2-66-P5V-8 on 2-66-F-10 #12 Fuel Gas KO drum

2-107-PSV-3 on 2-107-B-1 inlat H? from HPCCR

2-107-P5V-13 on 2-107-D-4 FW Surge Tanks Vent Gas Abs

2-106-P3V - 106 2" line from 106-F-102 Filtor Ea::.kwash Drum

16 Block Valvas

Block on 2-106-F-117 FW Thks Vent Gas KO Pal liquid
Block on 2-106-F-302 FWS Gas Soparator Off-gas Bypass

Block an 2-24-D-41 FCC FWS Off-gas

Block on 2-106-D-104/F-301 Aux FWS ﬂ‘[‘frgusu'ﬁ.mlm Gas

Bypass 2-106-PV-102A on 2-106-F-301 Acid Gas Separator ﬂff-g_s

Bleck on 2-106-F-321 Skimmed O4

Bypass Valve 2- mwsv 101A on 2-106-F-321 Rich Amine Flash Drum

Valves Block on 2-106-F-321 Rich Amine ED Hydrocarban
| Valves Block on 2-106-F-321 Rich Amine FD Hydrocarbon
Bypass Valve 2-66-PSV-8 on 2-66-F-10 #12 Fuel Gas KO drum 1

 Bypass Valve 2-66-PSV-8 on 2-66-F-10 #12 Fuel Gas KD drum 2

Valves Block on 2-66-F-10 NO_ 12 Boiler Fucl Gas Drum

| Bypass Valve 2-66-LV-24 on 2-66-F-10 NO_ 12 Boler Fuel Gas Drum

Valves Block on 2-107-0-2 Absorber Ovhd to 2-107-B-1

Valves Block an 2-107-F- 3 Stripper Ovhd Rec Off-gas P5\-19A Bypass

4 Conftred Valves

Bypass Valve 2~ 107-P5V-15 o 2= 107-D-4 W Surge Tanks Vent Gas Abs
Control Valve 2-107-PV-10A on 2-107-F-3 Siripper Ovhd Rec Eh'f—gas

Control Valve 2-66-LV-24 on 2-66-F-10 ND. 12 Boilor Fuel Gas Drum

2-106-PV-302 on 2-106-F-302 FW3 Gas Separator Off-gas

Q18xes)
18" KDS
Header

15 PSV's Valves

| 2-106-PV-102A on 2-106-F-301 Acid Gas Separator (Hi-gas

2-122-P5V-1 an 2- 122-F-1 Feed Surge Drum

2-122-P8V-2 on 2-122-E-11 (T} inlet Product Stripaer Batioms

2-122-P5V-3 on 2-122-E-11 (8) outlet Kerosens 1o Feed Surge Drum

2-122-PSV-TF on 2-1 22 F-3 Product Separalor

2-122-P5V-8 on 2-122-F-2 M/J H2 Comp Suction Drum

2-122-P5V-10 on 2-122-GC-1 M/U HZ Comp Discharga

2-122-P3V-11 on 2-122-GC-1 Recycle H2 Comp Discharge

| 2-122-PSV-12 an 2-122-GC-2 WU H2 Comp Discharge

| 2-122-P5V-55 on 2-122-GC-2 Recycla H2 Comp Discharge

2-122-PSV-14 on 2-122-E-6A (T) infet Product Stripper Battams

2-122-P5V-57 on 2-122-E-6C (T) inlet Praduct Stripper Bolloms

2-122-P5V-58 on 2-122-E-6C (5) outlet Preduct Separator to Stripper

2-122-PSV-58 an 2-122-E-GA {5) outlet Product Separatof to Stripper

2-122-P5V-16 on 2-122-F-4 Stripper Ovhd Recejver

2-122-PSV-17 on 2-122.F-5 Prod Stripper Btms Coalescer

1 Control Valve

Splt Range Conlrol Valve on 2-122-F-12" line from Spiit Ranger Conirol Vent on
122-F-1

4 Bample
Stations

1 Pump Seal

2-122-G-7/8 1" lina from 122-G-1/8 Seal Vontis




DEAFT Waste Gas Minimization Plan
Marathon Petroleum Company [P
Catlettshurg Refining, LLC

MNA (Os)

Sources

| Detailed $uur=n_ﬁ;5crrpllnn

Q{1Bkds)
18" KDs
Header

48 Block VYalves

| 2-122-P5V-1 bypass on 2-122-F-1Feod Surge Drum 1

| 2-122-P5V-1 bypass on 2-122-F-1Feed Surga Drum 2

| 2-122-P5V-2 bypass on 2-122-E-11 (T} InletProduct Stripper Battoms. 1

| 2-122-PSV-2 bypass on 2-122-E-11 (T} inletProduct Stri pper Bottoms 2

| 2-122-P5V-3 bypass on 2-122-E-11 (5) outieiKerosene 1o Feed Surge Drum 1

2-122-PSV-3 bypass on 2-122-E-11 (5) outletKerosene to Feed Surge Orum 2

2-122-PSV-T bypass on 2-122-F-3Praduct Separator 1

2-122-PSV-7 bypass on 2-122-F-3Product Separator 2

2-122.-P5v-a Elypass on 2-122-F-20/U H2 Comp Suction Drum 1

2-122-P5V-8 bypass on 2-122-F-2M/U H2 Comp Suction Drum 2

Block on 2-122-GC-1MU HZ Comp Dist Pigca vent

Block on 2-122.GC-1M/U HZ Comp Unloader vent

£-122-PEV-10 bypass on 2-122.GC-1M/U HZ Comp Discharge 1

2-122-PSV-10 bypass on 2-1 22-GC-1M/U H2 Comp Discharge 2

| Block on 2-122-GC-1Recycle H2 Comp Dist Piece vent

 Block on 2.122-GC-1Recycle H2 Comp Unlaader vent

_2-122-P5V-11 bypass on 2-122-GC-1Recycle H2 Com p Discharge 1

2-122-PSV-11 bypass on 2-122-GC-1 Recycle H2 Comp Discharge 2

Block on 2-122.GC-2M/0 HZ Comp Dist Piece veni

Black on 2-122.GC-2M/U H2 Com p Unloader vent

2-122-PSV-12 bypass an 2.1 22-GC-2MU H2 Comp Discharge

Block an 2-122-GC-ZRecyclp H2 Comp Dist Pioce vent

Block on 2-122.GC-2Recycie H2 Comp Unfoader vent

2-122-PSV-55 bynass on 2-122-GC-2Recycin H2 Comp Dizcharge 1

| 2-122.P5V-55 bypass on 2-122-GC-2Recycle H2 Com p Discharge 2
| 2-122-PS\V-14 bypass on 2-1 22-E-BA (T} inletProduct Stripper Botoms 1

| 2-122-P5V-14 bypass on 2-122-E-0A (T} inletProduct Stripper Battioms 2

2-122-PSV-57 bypass on 2-122-E-6C {T] inletProduct Stripper Battoms 1

| 2-122-P5V-57 bypass on 2-122-E-0C (T} inletProduct Stripper Bottoms 2

| 2-122-P5V-58 bypass on 2-1 22-E-GC [5) outletProduct Saparatos to Stripper 1

| 2-122-P5V-58 bypass on 2-122-E-6C (5] outletProduct Separator o Stripper 2

| 2-122-P5V.50 bypass on 2-122-E-6A (3] outletProduct Separator (o Sirippor 1

| 2-122-PSV-56 bypass on 2-122-E-64 [5) outletProduct Saparator o Sfripper 2

| 2-122-PEV-16 bypass on 2-122-F-4Stripper Ovhd Receiver 1

2-122-PSV-16 bypass on 2-122-F-45Mpper Ovhd Recelvar 2

2-122-PS\7 bypass an 2-122.F.5Prod Sir Bims Coalescer 1

2-122-PSV-17 bypass on 2-122-F-5Prod Stripper Bims Coalascer 2

2-122-P5V-20 bypass on 2-122-F-8AProd Slrip Bims Salt Dryer 1

_2-122-P5V-20 bypass on 2-122-F-0AProgd Strip Btms Salt Dryor 2

2-122-PEV-21 bypass on 2-122-F-68Prod Strip Bims Salt Dryer 1

2-122-P5V-21 bypass on 2-122.F-6BProd Sirip Btms Sall Dryor 2

2-122-P5V-24 bypass on 2-122-F-7Fuel Gas KO Drum 1

2-122-PEV-24 bypass on 2-122-F-TFuel Gas KO Drum 2

| 2-122-P5V-59 bypass on 2-1 22-F-25AFuel Gas Filter 1

2-122-F5V-59 hypass on 2-122-F-25AFuel Gas Filler 2

2-122.P5V-60 bypass on 2-122-F-258F ual Gas Fiter 1

Block on 1 1/2" line from Kerosene Analyzer Building

| Block on Sample StationFoul Waler

2-122-PSV.60 bypass an 2-122-F-258Fual Gas Filler 2

4 Compressar
Seals

Comprossor Seals 2.122-GC-1 MU H2 Comp Pross Pack vent

| Compressor Seals 2-122-GC-1 Recyc H2 Comp Press Pack vent

Compressor Seals 2-122-GC-2 MU H2 Comp Press Pack vent

Compressor Seals 2.122.GC-2 Recyc H2 Comp Press Pack vent




DEAFT Waste Gas Minumezation Plan
darathon Petroleum Company LI

Catlettsburg Refining, LLC

NNA (Qs)

Sources

Detailed Source Description

Qurveo
LPVGO
Header

18 PSVs

2-103-P5V-78 on 2-103-E-5Reactor Effluent from E-5
| 2-103-PS\V-79 on 2-103-E-6Reactor Efluent from E-G

2-103-P5V-49 on 2-103-E-33A/B oullelStripper Ovhd line

2-103-PSV-57 on 2-103-E-17 (5) outielStripper Feed Lo 2-103-B-3

. 2-103-P5V-58 on 2-103-E-21 (5) oullelStripper Feed to 2-103-8-3

2-103-PS\V-3 on 2-103-F-ALPFD

2-103-P5V-7 on 2-103-E-334/8 inletStripper Ovhd line

2-103-P5V-1 on 2-103-F-1Feed Surge Drum

2-103-PSV-2 on 2-103-F-2Rx Effluent Separalor

2-103-P5V-29 on 2-103-F-2Rx Efluent Soparajor

2-103-P5V-55 on 2-103-0-2Recycle Gas Scrubber

2-103-P5V-56 on 2-103-F-13Rich Amine Flash Drum

2:-103-P5V-4 on 2-103-GC-1Recycle Hydragen

2-103-PSV-32 an 2-103-GC-1Make-up Hydrogen

| 2-103-PSV-5 on 2-103-GC-2Recycle Hydrogen

_2-103-P5V-33 on 2-103-GC-2Make-up Hydrogen

2-103-P5V-34 on 2-103-F-10Make-up H2 Comp Suction Drum

2-103-PSV-74 an 2-103-GC-1/2 outietHPVGO Recyele Hydrogen

Block on 2-103-E-5 Reactor Efluent from E-5

Block on 2-103-E-6 Reactor Efluent from E-f

Bypass 2-103-PSV.57 on 2-103-E-17 (S} outlat Stripper Feed to 2-103-8-3 1
Bypass 2-103-PSV-57 on 2-103-E-17 {5) outlet Stripper Foed to 2-103-B-3 2

| Bypass 2-103-PSV-3 on 2-103-F-4 LPFD 1

Bypass 2-103-PSV-3 on 2-103.F-4 LPFD 2

Block an 2-103-F-6 Stripper Ovhd Rec Off-gas

Block on 2-103-F-6 High pressure side of PyV-1 [ 5Irip|:i-ur cffgas 1

Block on 2-103-F-6 High pressura side of PV-1B, strippor offgas 2

Bypass 2-103-PV-98 on 2-103-F-1 Feed Surge Drum

Bypass 2-103-P5y.2 on 2-103-F-2 Rx Effluen! Separator 1

Bypass 2-103-P5V-2 on 2-103-F-2 Rx Effluent Separator 2

| Bypass 2.103-P5V.20 on 2-103-F-2 Rx Effluent Separalor 1

28 Block Valves |- BrPass 2-103-PSV-29 on 2-103-F-2 Rx Effluent Separalor 2

Bypass 2-103-PSV-55 on 2-103-D-2 Recycle Gas Scrubber 1

|_Bypass 2-103-PSV-55 on 2-103-D-2 Recycle Gas Scrubber 2

. Bypass 2-103-PSV-56 on 2-103-F-13 Rich Amine Flash Drum 1

Bypass 2-103-PSV-56 on 2-103-F-13 Rich Amine Flash Drum 2

Bypass 2-103-PSV-4 on 2-103-GC-1 Recycie Hydrogen 1

Bypass 2-103-P5V-4 on 2-103-GC-1 Recycle Hydragen 2

Bypass 2-103-P5Y.32 an 2-103-GC-1 Make-up Hydrogen 1

Bypass 2-103-PSV.32 an 2-103-GC-1 Make-up Hydrogen 2

Bypass 2-103-P5V.5 on 2-103-GC-2 Recycle Hj,-druggl_'l_ i

Bypass 2-103-PSV-5 on 2-103-GC-2 Recycle Hydrogen 2

Bypass 2-103-P5V-33 on 2-103-GC-2 Make-up Hydrogen 1

Bypass 2-103-PSV-33 on 2-103-GC-2 Make-up Hydrogen 2

| Bypass 2-103-PSV-74 on 2-103-GC-1/2 outlet HPVGO Recycle Hydrogen 1

Bypass 2-103-PSV-74 on 2-103-GC-1/2 outlet HPVGO Recycle Hydrogen 2

3 Sampie
Statiens

_2-103-F-13 Sample Sta Rich Amine Flash Drem Off-gas

Sample Station Make-up HZ Comp Suction Drum

Sample Station Recyclo H2 sample Vent

1 Control Valve | Contral Valve 2-103-PV-08 on 2-103.F.1 Food Surge Drum




DPRAFT Waste Gas Minimization Plan
Marathon Petroleum Company LP
Catlettsburg Refining, LLC

NNA (Qs)

SoUrcos

Detailed Source Description

Qpieny

Hydrogen Plant
Header

18 PSVs

2-108-PSV-131 on 2-108-F-1 Not Gas Comp Suctian Drum

2-108-PSV-138 pn 2-108-F-9 Net Gas to 2nd Stage G-1A_

2-108-P5V-152 on HPCCR Hydrogen

_2-108-PEV-101 an 2-108-G-14 1st Slage discharge (H2)

| 2-108-PSV-102 on 2-108-G-1A 2nd Stage discharge (H2)

2-108-P5V-119 on 2-108-G-3A 15t Stage discharge (H2)

2-108-P5V-120 on 2-108-G-3A 2nd Stage discharga (H2)

2-108-PSV-1309 on 2-108-F-10 Not Gas to 2nd Stage G-3A

2-108-PSV-154 on 2-108-F-7 Net H2 Comp Suction Drum

2-108-P5V-103 on 2-108-G-1B 15t Stage discharge (H2)

2-108-P5V-104 on 2-108-G-18 2nd Stage discharge (H2)

2-108-P5V-121 on 2-108-G-3B 15l Stage discharge (H2)
2-108-PSV-122 on 2-108-G-38 2nd Stage discharge (H2)

2-108-P5V-130 on 2-108-F-8 Product Gas KO Drum

2-108-P5V-117 on 2-108-E-15 [S) inlet H2 spillback to 2-108-F-7
2-108-PSV-106 on 2-108-DD-24 H2 Chioride Guard Bod

2-108-PSV-107 on 2-108-DD-28 H? Chlaride Guard Bed

2-108-PSV-157 on 2-108-F-16 LPCCR Netgas Comp Coalescer

T Conired Valves

Conirol Valve 2-108-F-1 on 2-108-LC-132Condonsate from suction drums

Control Valve 2-108-F-7 on 2-108-LC-121Candensate from suction drums

Control Valve 2-108-F-9 on 2-108-LC-120Condensate from suction drums

Control Valve 2-108-F-10 on 2—1_DE-LC*131EDI'H:|EI'ISEI1E from suction drums

Control Valve 2-108-F-8 on 2-10B8-LC-126Condensata from suction drums

Contral Valve 2-108-F-16 on 2-108-LV-16LPCCR Melgas Comp Coalescer

20 Block Valves

Conlrol Valve 2-108-F-16 on 2-108-LY-1 TLFCCR Matgas Comp Coaloscer
Black on 2-108-F-0 Condensate from suction drums Ly-120 Bypass

 Block on 2-108-F-1 Condensale from suction drums L\V-132 Bypass

| Block on 2-108-G-38 Low point drains

| Block on 2-108-G-3A Low point drams

Block on 2-108-G-1B Low paini drains

Block on 2-108-G-1A Low paint drains

Black on 2-108-G-1A 1st Slage discharge (H2)
Block on 2-108-G-1A 2nd Stage discharga (H2)

Block on 2-108-G-34 1st Stage discharga (H2)

Bleck on 2-108-G-3A 2nd Stage discharge (H2)

Block on 2-108-F-7 Net HZ Comp Suction Drum PSY-1 54 Bypass

_Block on 2-108-F-7 Candensate from suction drum LY-121 Bypass

Block on 2-108-G-1B 151 Staga discharge (H2)

Block on 2-108-G-18 Znd Slage discharge (H2)

Black on 2-108-G-38 1st Stoge discharge (H2)

| Block on 2-108-G-38 2nd Stage dischargae (H2)

| Block on 2-108-F-8 Product Gas KO Drum P3V-117 Bypass

| Block on 2-108-F-16 LPCCR Nelgas Comp Coalescer F5V-108 Bypass

Block on 2-108-F-16 LPCCR Nolgas Comp Coalescer | PSV.107T Bypass

Block on 2-108 DD-2A/B H2 in and oul of beds

| Block on 2-108-F-16 LPCCR MNetgas Comp Coalescer P5V-157 Bypass

Block on 2-108-F-16 LPCCR MNetgas Comp Coalescer LV-16 Bypass

Block an 2-108-F-16 LPCCR Netgas Comp Coaloscer | LV.17 Bypass

Qi

FW Vent Gas
Adsorber

a3 PSVs

| 2-106-P5V-145 on 2-106-F-113 NNA FW Charge Drum

| 2-106-P5V-163 on 2-106-F-108 Aux FW/ Surge Drum

| 2-106-P5V-134 on 2-106-0-103 NNA FWS

| 2-106-PSV-166 on 2-106-D-104 NNA Aux FWS

| 2-24-P5V-08 on 2-24-D-1 FCC FWS




DREAFT Waste Gas Mintmezation Plan
Marathon Petrolewm Company LI
Catlettsburg Refining, L1LC

NNA [Qs)

Sourcos

Detailed Source Description

Qyrw)
FW Vont Gas
Adsorbor

4 Block Valves

Valves Block on 2-106-F-113 NNA FW Eh.arge Drum

Bypass Valve '2-24-?5".'-53 on 2-24-D-1 FCC F-.n.fs"

Qica)
Propane
Bullet Header

45 PS5\

2-606-PSV-113 Propane from Cavern

_2-606-P5V-115 Propane from Cavern

| 2-606-P5V-121 Propane from Cavern

| 2-606-PSV-112 Prapane from South Area

2-606-PSV-116 Propana from South Area

2-606-PSV-122 Propane from South Area

2-606-PSV-201 Propana o 864 Tank South Arca

2-606-P5V-109 Propane Product Truck Loading Lines

2-606-P5V-110 Propane Product Truck Loading Lines

2-606-PSV-124 Propane Product Truck Loading Lines

2-606-P5V-111 Propane to truck loading/SA  2-606-G-104/105 disch

2-606-P5V-117 Propane o truck loading'SA 2-606-G-104/1035 disch

2-606-PSV-118 Propane ta truck loading/SA_2-B06-G-104/105 disch

2-606-P5V-114 Propana o Sat Gas/Ralcar 2-606-G-106/107 disch

2-606-PSV-118 Propana to Sa! Gas/Radecar 2-606-G-106/107 disch

2-606-PSV-120 Propane to Sat Gaw/Ralcar 2-606-G-106/107 disch

| 2-606-PSV-125 Propane lo Sat Gas/Rallcar 2-606-G-106/107 disch

| 2-B6-P5V-50 10 line to AP KOG Fuel Gas Line

| 2-606-PSV-120 Propane from Cavern

| 2-G06-PSV- 120 Propane fo Tank 862

2-600-P5SV-130 Propana [o Tank B62

2-606-PSV-131 Propano to Tank 862

| 2-606-PSV-127 Propane to G-104/105/106/107 from Tank 862

| 2-606-PSV-128 Propano to G-104/105/106/107 from Tank 862

_2-606-P5V-423 Propane Tank 862

| 2-606-P5\V-134 Propane o Tank B63

2-606-P5V-135 Propane lo Tank 863

2-606-P5V-132 Propane 1o G-104/105/106/107 from Tank 863

2-606-P3V-133 Propane 1o G-104/105/106/107 fram Tank 863

| 2-606-P5V-424 Propane Tank 853

E‘rﬁﬂﬁuF’E"-"—iB-E CAC3=/CA from E.b'-'u'l:.’.amm {a Tank E-E-!

- 606-PSV-139 C3CI=/C4 from SACavern 1o Tank BG4

2-606-P5V-136 Propane to G-104/105/106/107 from Tank 864

2-606-PSV-137 Propane to G-104/105/106/107 from Tank B64

2-806-PSV-106 C3/C3=/C4 from SA/Cavern Tank 864

2-606-PSV-142 CI/C3=/C4 from SACavemn lo TEInH; 865

2-606-P5V-143 CA/C3=/C4 from SA/Cavarn to Tank BES

2-606-PSV-140 Propane fo G-104/105/106/107 {rom Tank 865

2-606-PSV-141 Propana to G-104/1051106/107 from Tank BES

| 2-506-PSV-107 CXC3=/C4 from SA/Cavern Tank 865

2-006-P5V-146 CI/C3=/C4 from SA/Cavern to Tank 866

2-606-PSV-147_CIC3=/C4 from SA/Cavern to Tank 866

2-606-P5V-144 Propane to G-104/105/106/107 from Tank B66

2-606-PSV-145 Propane to G-104/105106/107 from Tank 866

2-606-PSV-108 C3/C3=/C4 from SA/Cavern Tank 860




DEAFT Waste Gas Minimization Plan
Marathon Petsoleum Company LP

Catlettsbarg Refining, LLC

NNA [Qs)

Sources

Detalled Suun:n_ﬁasr:.riptlun

Qicy
Propane
Bullet
Header

10 Block Valves

Valves Block Propane from Cayern

_VMalves Block Propane from South Area

Valves Block Off-spec Propane Pump vent 2-606-G-108

Valves Block Off-spec Propana Pump ven! 2-606-G-107

 Valves Block 1° vent line from C3 Bullet Manifald

Valves Block Propane 1o truck loading/SA 2-606-G-104/105 disch

Valves Block Propane to Sat Gas/Railcar 2-606-G-106/107 disch

| Valves Block 3" line from Bullet Vent line Manual Vent

Valves Block 1° drain line to trap #3

Valves 2.66-PSV-50 bypass 10° line to AP KOG Fuel Gas Line

2 Pump Seals

Pump Seal 2-606-G-104 Prapans Pump & Seal ven!

Pump Seal 2-606-G-105 Propans Py mp & Seal venl

Qispa)
SDA Header

34 Psvs

 2-31-P5V-Td on 2-31-E-14 {5) outlet ROC Ovhd

2-31-PSV-85 on 2-31-E-3 (T} indet 150 psig steam

2-31-PSV-88 on 2-31-E-15 (T inlat Hat O

2-31-P5V-89 on 2-31-E-16 (T} indet Hot Oil

2-31-P5V-82 on 2-31-E-1/2 (5] outlet Tempered Waler

2-31-PSV-72 on 2-31-E-4A (5) outlet RDC Ovhd

2-31-PSV-73 on 2-31-E-4C (5) oullet RDC Ovhd

2-31-PSV-87 on 2-31-E-14 (T) inlet Isom Hat O3

2-31-PSV-81 on 2-31-E-32 (5) inlet LP Solvent

2-31-PSV-112 on 2-31-E-32 (3] eutet LP Solvent to E-3

2-31-P5V-86 on 2-31-E-10A (T} outlet Tem pered Water

2-31-PSV-80 on 2-31.E-37 (T} inlet 150 psig steam

2-31-P5V-74 on 2-31.E-44A {T]inlet SDA Charge

| 2-31-PSV-75 an 2-31-E-2C (T) inlot SOA Charge

| 2-31-PSV-67 on 2-31-E-30 (S) outlet Ram Ol

2-31-PSV-69 on 2-31-E-31 {5) outle! Flush O

2-311-PEV-68 on 2-31-E.30 [S) outlet Ram O

2-31-P5V-81 on 2-31-B-2 outlet SDA Hot Ol Heater

| 2-31-P5V-6 on 2-31-F-1 LP Salvent Surge Drum

_2-31-P5V-2 on 2-31-D-1 No. 1 ROC Tawer Ovhd

2-31-P5V-1100n 2-3 1-0-1 No. 1 RDC Tower Ovhd

2-31-P5SV-3 on 2-31.D.2 Mo, 2 ROC Tower Ovid

2-31-PSV-4 on 2-21-0-2 No. 2 ROC Tower Ovhd

| 2-31-PSV-139 an 2-31-E-5AC (T) inlet Saiven! from HP Flash Tower

| 2-31-PSV-147 an 2-31-0-5 DAD Stripper Ovhd

| 2-31-P5V-40 on 2-31-F-4 Solvent Comp Suction Drum

2-31-P5V-84 on 2-31-F-2 HP Solvent Surge Drum

| 2-31-PSV-76 an 2.31-D-5 Asphalt Flash Tower Ovhd

2-31-P5V=144 on 2.31-D.7 Asphalt Slripper Ovhd

2-66-P5V-18 on 2-66-F-3 SDA Fuel Gas Drum

2-31-PBV-71 on 2-31-GC-17 2nd Stago Solvent

. 2-31-P3V-80 on 2-31-B-2 outlet SOA Hot Ol Healer

2-31-PSV-41 on 2-31-GC-17 2nd Slage Solvent

2-31-PSV-111 on 2-31-GC-17 2nd Stage Salvent




DEAFT Waste Gas Mumization Plan
Marathon Petzoleum Company LP
Catlettshurg Relinmg, L1LC

NHA (Qs)

Sourcos

Detailed Sourco Description

Q(spa)
SDA Header

52 Block Yalves

| Bypass Valve 2-31.PSV-82 on 2-11-E.1/2 {5) outlet Tempered Water

Valves Block an 2-31.0-1 No_ 1 RDC Towar Bottoma Drain
| Valves Block on 2-31-0-2 No. 2 RDC Tower Bottorns Drain
Valves Block on 2-31-G-3 LF/HP Pump vents

Valves Block on 2-31-G-4 LP/MP Pump vonis

Valves Block on 2-31-G-5 LP/HP Pump vents

| Valves Block on 2-31-G-6 LF'.[‘J-IF'l Pump vents

Valves Block on 2.31-G-25 LP/HP Pump vonts

Valves Block on 2.31-D-7 Asphalt Strippor BoHoms

Valves Block on 2-31-8-1 outled Asphalt Mix Heater

Valves Block on 2-31-D-6 Asphalt Flash Tower Bottoms Drain
| Valves Block on 2-31-F-1/2 LP/HP Solvent Surga Drums Drain
Valves Block on 2-31-F-4 Salvent Comp Suction Drum Drain

Valves Block on 2-31-G-70/71 Solvent Condensate Fump Discharge Drain

Valves Block on 2-31-E-25 Stripping Steam Condener Drain

Valves Block on 2-31-E-15/16 (5) infel Asphall Mix Preheat Exchangers In & Out ]
Valves Block on 2-31-E-1516 (S) outiet Asphalt Mix Prehoat Exchangers In & Out |
| Malves Block on 2-31-G-59/60 Asphalt Product Pumps

| Valves Block on 2-31-G-5 Pump seal vents

Valves Block on 2-31-G-6 Pump soal venis

_Valves Block on 2-31-G-61/62 LCO flush lo suction line

Valves Block on 2-31-G-61/62 Ram Ol to suctan line

| Valvos Block on LCO Flush 1o traced flare hdr 2 line from LCO Flush

_Valves Block an 2-31-E-6 1 1/2" drain line form 31-E-8

| Valves Block on Ram 04 to Prch Drain 2 lino fram Rarm 0d connections
Valves Block on 2-31-3.50 Pump soal vents

Valves Block on 2-31-G-60 Pump soal venls

Valves Block on 2-31-G-2 Pump seal venis

Valvos Block on 2-31-G-4 Pump seal vents

| Valves Block on 2-31-G-25 Pump seal venls

| Valves Block on Sampler Systemn LP Solvent Surgo Drum

| Valves Block en 2-31-F-1 LP Solvent Surge Drum P5V-6 Tailpipa
| Valves Block on 2-31-J-2 Evacuation jet outlet

Bypass Valve 2-31-PSV-2 on 2-31-D-1 No. 1 RDC Tower Ovhd

Bypass Valve 2-31.PSV-110 on 2-31-D-1 No. 1 ROC Tower Ovhd
Bypass Valve 2-31-PSV-3 on 2-31-0.2 No. 2 RDC Tawer Ovhd

Bypass Valve 2-31-PSV-4 on 2-31.D.2 Mo 7 RDC Tower Ovhd

Bypass Valve 2-31-PSV-147 on 2-31.0-5 DAD Stnpper Oy
Bypass Valves 2-31-PSV.40 6n 2-31-F Solvent Coamp Suction Drum 1
Bypass Valves 2.31-PSV-40 on 2-31-F-4 Solvent Comp Suction Drum 2

| Bypass Valves 2-31-PSV-84 an 2-31-F-2 HP Solvent Surge Drum 1
Bypass Valves 2-31-PSV.A4 an 2-31-F-2 HP Solvent Surge Drum 2
Bypass Valve 2-31-P5V-84 on 2-31-F-2 HP Salvent Surge Drum

Bypass Valve 2-31.PSV-76 on 2-31-0-6 Asphalt Flash Tower Ovhd
Valvos Block on 2-31-F-4 Salven! Comp Suction Drum

| Valves Block an 2-66-F-3 SDA Fuel Gas Drum (top)

| Valves Block on 2-66-F-3 SDA Fuel Gas Drum [bottom)

Valves Block on 2-66-F-3 SDA Fuel Gas Drum Vent

Valves Block on 2-31-D-6 10 E-10A/28 Asphalt Flash Tower Ovhd

Valves Block on 2-31-GC-17 Compressor Vents
Block Valve for Compressor Seal 2-31-G0-17 Bearing Vents

1 Pressur Conteed
Valve

Contred Valve 2-31-HV.5 an 2-31.F-4 salven! Comp Suction Drum




DREAFT Waste Gas Minimization ['an
MMarathon Petroleum Company LP

Latiepusbiig Rebug, LLC

HHA [Cs) SoUrces Detalled Source Description
ﬂ{SDA] 1 Comprassor
5]
SDA Header |Sca Compressor Seals 2-31-GC-17 Bearing Venls
2-122-P5NV-13 on 2-122-0-2 Producl Strippos )
2-122-P5N-20 on 2-122-F-BA Prod Sfrip Blms Salt Dryer
2-122-P5V-21 on 2-122-F-68 Prod Sirip Bims Salt Dryer
Qi12kds) 6 PSVs Valves |5 5 25.pS.24 on 2-122-F-7 Fusl Gas KO Drum
12" KDS 2-122-P5V-59 on 2-122-F-25A Fuel Gas Filter B
Header 2- 122‘-F'5".."-GI] on 2 122‘-F ES‘EI Fuel Gas Filler
Block on 2-122-F-7Fuel Gas KO Drum
3 Bleck Valves | Block on 2-122-F-25AFuel Gas Fiter
Block an 2-122-F-258Fuel Gas Filter
Q[Deh) 2 poy 2-102-P5V-104 on Reformale rundown  Debutanizer bolloms
Debut Rundown s 2-102-P5V-105 on Raeformate rundown  Debutanizer bolloms
Qinpt B) NPT Z2-101-P5V-106 on 2-101-G-2A/8 inlet Maptha Chargoe Pumps
Fllfndnwn 3 P5Vs 2-101-P5V-107 on 2-101-E-TA/B outllet Naptha o Storage

2-101-P5V-105 on 2-101 -E-TAB cutlet Stripper Chvd. Liguid to Sat Gas




DEAFT Waste Gas Minimization Plan
Marathon Petroleum Company LI

Cnll-:ml:-u_ig Refining, LLC

Flow Estimate

Flare Flow (sefd) Basis For Estimate
Q#3) 11 . {exird .
#3 Crude Relief Header 0,000 Estimate base on Flow indicatian
Dnﬁﬂgﬂw 90,000 Estimate base on Flow indication
25 . ;
4o géu E':; Ao 93,000 Estimate base on Flow indication
PCCR
H%gn Haail:ler 757.000 Tracerco
Q(NPT) (
NPT Flare Header 131,290 Tracerco
Q{HPUGE']
HPVGO Flare Header 374,325 Tracerco
Q{ISOM
ISDIEH! H HL. at J63,617 Tracarco
Q({18kds
18" I{I:DE He 3' - 46,890 Tracerco
Q({12kds .
19m H{DS He l der 25,000 Estimate base on flow indication
Q{LPVGO)
Q(HPH
Hydroge nI:FI a nltl Header 35,000 Eslimate based on flow indication
Q(1SRU | .
#15 F{lu H Ea] der 77,000 Eslimate base on flow indication
Q{FW) : :
FW Vent Gas Adsorber 1,000 AP-42 Equipment Leak Emission Faclors
Q(Cc3)
Propane Bullet Header 31,150 Tracerco
Q(SDA
SD .ﬁf Hea 3' i 296,765 Tracerco
Debut Rundown 1,000 AP-42 Equipment Leak Emission Faclors
NPT Rundown 1,000 | AP-42 Equipment Leak Emission Factars




DREAFT Waste Gas Minsmization Plan
Marathon Pewoleum Company LP
Catlensburg Befimng, LLC

Appendix D

Lube Flare Waste Gas Flows
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DREAFT Waste Gas Misumeeaton Plan

Marathon Petroleum Company LP

Catlenshurg Refining, LLC

Lube {Qs)

Sources

Detailed Source Description

Q(rce)
Propane
Cavern

Equipment

8 P5vs

1-16-PEV-11 on Propane Rundown Meler #11

1-16-P5SV-10 an Propane Rundown Meter #12

1-16-P5V-0 on Propana Rundown Mater #12

1-16-PSV-8 on Propano Rundown Mater #12

1-16-P5V-12 on Propano Rundawn Meter #22

1-16-P5V-13 on_Propane Rundown Meter #22

1-16-F5V-14 on Propane Rundown Meter #22

1-16-P5V-15 on Propane Rundown Meler #21

B Black Valves

| Block Valve on 1-18-F-11/12 Meter Stralners 1-16-F-11/12

Block Valve on 1-16-F-21/22 Mater Straner 1-16-F-21/22

Bleck Valve on 1-16-G-1 1-16-G-1 Cavern Pump Drain Line

Block Valves on Proper Loop

Block Valve on Mater #3 - Cavern Recirculaton Line

Block Valve on 1-18-G-2 1-16-G-2 Cavern Pump Draln Lino

1 Control Valve

1-16-PV-3 an Propane Cavern Vapor vent line

Q(rPcE)
Butane
Cavern

2 P&vs

1-23-P5V-1 on Cavern Vapor Spaco Raoliof

1-23-PEV-12 on I'.'tz-lering Return Ling Reliof

5 Block Valves

Block Valve on 1-23-G-1 Butane Cavern Pump Drain
Block Valve on 1-23-G-2 Butane Cavern Pump Drain

Block Valve on Cavern Vapor Space Relief PSV 1 4" Block bypass

Block Valve on Cavern Vapor Space Relief PSY 1 4° Block bypass

Block Valve on Butane Strainers 1-23-5-1/2 Drain Line

Qip_ray
Pchem FG

Equipment

G PSWs

| 1-66-P5V-8 on 1-66-F-16 Petrochem Fuol Gas Drum

1-66-P5V-9 on 1-28-F-30 ADS Fuel Drum KO Pot

1-66-P5V-61 on 1-31-F-7 Fue! Gas Drum

1-66-PSV-10 on 1-31-F-85 SHU Charge Hir FG KO Pot

1-31-PSV-36 on 1-33-F-55 Hat Oil Hirs FG KO Drum

1-66-P5SV-1 on 1-66-0-1 FG Scrubber Off-gas line

& Block Valves

Block on 1-66-F-16 Sampler Petrochemn Fuel Gas Drum
Block on 1-28-F-30 ADS Fuel Drum KO Pat

Block on 1-31-F-7 FGKO Pat Bot drain

Block on 1-31-F-55 SHU Charge Hir FG KO Pat

Block on 1-33-F-55 Hot Oil Hirs FG KO Drum

2 Contral Valves

1-66-LV-2 on 1-66-F-1 Sour Fuel Gas KO Pot liquid

1-66-LV-6 on 1-68-F-16 Petrochem FG Drum liquid

Qyapse,
ADS

Charge

B PSVs

1-28-P5V-4 on 1-28-F-1 Reactor Charga Drum

1-28-PSV-46 an 1-28-E-35 (T) inlet Reactor Charge

1-28-P5V-6 on 1.28-F-4 LFFD

1-28-P5V-5 on 1-28-B-1 Canv Sec Hot Qi

1-28-PEV-20 on 1-28-F<1A LPFD Water Boal

1-66-P5SY.1 on 1-668-D-1 FG Serubber E.Hkgas lina

2 Pressuro
Control Vavlea

Pressure Control Valve on 1-28-F-1 Reaclor Charge Drum 28-PV-24,

Prossura Control Valve on 1-28-F-1 Reaclor ﬂharger Drum 28-Pv-28

1 Pump Seals

Pump Seals on 1-28-(3-35 ADS Chargo Pump - Seal Pot




DEAFT Waste Gas Minimization Plan

Warathon Petroleum Company LF
Catlettshurg Refining, LLC

e

Lube [Os)

Sources

Detailed Source Description

'Ct:nns}
ADS

9 P5Vs

1-28-PEV-27 on 1-28-D-10 No. 1 Tower Ovhd line

1-28-P5V-10 on 1-28-GC-10 Make-up Hydrogen 1o Rx's

1-28-P5V-7 on 1-28-F-2 Recycle Hydrogen

1-26-PSV-8 on 1-28-F-6 Make-up Hydrogen

1-28-P5V-18 on 1-28-F4 LPFD

1-28-P5V-0 on 1-28-GC-10 Recycle Hydrogen

1-28-PSV-28 on 1-28-GC-43 Make-up Hydrogon

1-28-P5V-20 on 1-28-GC-43 Recycle Hydragen

1-28-P5V-13 an 1-28-0-4 Nao. 2 Tower Ovhd line

15 Block Yalvos

Block on Tank 184 or G4 Bz or Tal to Rx Chargo Drum

Block on Sour H2 Sampler Sour Hydrogen
Block on 1-28-F-15 Mo, 1 Ovhd Ace OG Sampler

Block on 1-28-GC-10 Comprassor venis

Block on 1-28--42 Pump vent ling

Block on 1-28-G-96 Pump vent lina

Bleck on 1-28-F-21 Foul Waler Acc

Block on 1-35-G-18 Pump'\rnnl ler

Block on 1-35-G-18 Pump vent lina

Block on 1-28-G-31 Pump ven! ling

Block on 1-35-G-63 Pump vont na

Block on 1-35-G-38 Pump vent line

Biock Valve on 1-28-D. 23 ADS Hna:lnr Evae Jol

Block Valve on 1-28-F-3'4 ADS HPFD / LPFD

Block Valve on 1-28-F-1 Reaclor Charge Drum 1 bypass around PCVs

2 Contral Valves

1-28-PV-38 an 1-28-F-3 HPFD Off-gas to Sour Gas Pot

1-28-PV-4 an 1-28-F-4 LPFD Off-gas to Sour Gas Pot

2 Pump Seals

RO Venis on 1-28-G.20 #1 Tower Pumps G-20 Seal Pot

RO Venis on 1-28-G-30 #1 Towoer Pumps G-30 Seal Pot

2 Sample Statlons

2 Compressaor
Seals

Compressor Seals on 1-28-GC-10/11 Recycle Compressars

ﬂ1ms:}
ADS
Misc.

4 Block Valves

1-28-FV-15 an #1 Tower Overbiead Ace.

Block on 1-28-F-2/6/14 bollom Liguid drain o Sour Gas Pao!

| Valve Block Valve on Flare Drop near 28-E-42A

Block on 1-28-G-14 Evac jet from ADS Rx &  1-28-F-2, G-10/43

Black on 1-28-G-4244 Yoke ven! to Sour Gas Pol

3 P5Vs

1-28-P5V-39 on 1-28-E-31 (5) inlet LPFD Liquid to No. 1 Tower
1-28-P3V-40 on 1-28-E-31 (5] outlet LPFD Liguid o No. 1 Tower

1-28-P5V-34 on 1-28-E-9 (T) cutlet Rx Ef 101-28-E-10A/C (5) inlet

Qicrio)
CTLO

A P5Vs

1-28-P5V-TO on 1-20-E-53 (T} outlet CTLO Splitter Bims Reboiler

1-20-PSV-101 on 1-20-E-54 (T inlet CTLO Splitter Side Roboiler

1-20-P5\V-00 on 20 E-53 CTLO Reboiler

3 Block Valves

Block E:,'pa55 1-20-PSV-111 on 1-20-F-578 CTLO Split Ovhd Waler Bottlo

PSV-1111°

Open Block on 1-29-F-2 CTLOD Split Ovhd Seal Pot

Block Valve on 1-20-F-1 CTLO Feed Filter Yeni




DHAFT Waste Gas Minimization Plan

Marathon Petroleum Company LP

Catlettshury Refining, LLC

Lube (Qs)

Sourcos

Detailed Source Description

Q (GC)
Guard Case

O PSys

1-4-P5V-17 on 1-4.E-22 (5) inlet Preflash Lig to Prafractionntor

1-4-P5V-22 on 1-4-0-5 inlel Guard Case Rx Feed

1-4-P5V-34 on 1-4-D-5 inlet Guard Case Rx Feed
1-4-P5V-19 on 1-4-F-7 Preflash Drum

1-4-F5V-21 on 1-4.0-6 Prefractionator Ovhd lina

| 1-4-PSV-42 on 1-4-FF-17 Guard Case Feed Filter
_1-2-PSV-16 on 1-4-E-7/8 inlet SPU H2 from HPFD
1-4-P5V-101 on 4-E-18 Guard Case Feed Exchanger

1-4-PSV-102 on 4-E-18 Guard Case Feod Ex:;haﬁlggr

& Block Yalves

Valves Block on 1-4-1-10 Evacuation Jei

| Valves Block on 1-4-F-8 Pref Ovhd Acc =
Valve Block Valve on 1-29-F-8 Guard Case Fuel Gas Drum PSY 90 2° Block

| Bypass

| Valve Sample Station on 4-F-8 Prefractionator QVHD Aceumulator - Sample
Valva Block Valve on 1-4-FF-17 Guard Case Feed Filter PSV-42 1" Block
Bypass

Valve BlockValve on 1-4-FF-18 Guard Case Feed Fillor P5V-43 1 Block
Bypass

Q (CT)
Clay Treaters

G P5Vs

1-29-P5V-970 on 1-29-F-18/27-D-T Clay Treater Chyg inlet

| 1-28-PSV-875 on 1-20-F-18 Clay Treater
| 1-27-PSV-074 on 1-27-D-7 Clay Treater
1-45-P5V-41 on 1-45-D-15 #1 Sol Tower OVHD L i

1-66-PSV-61 on 1-31-F-7 Fuel Gas Drum

1-29-PSV-111 on 1-20.F-578 CTLO Split Owvhd Water Battla

2 Block Valvas

Valves Block on 1-20-F.18 Clay Troater Bim Drain

Valves Block on 1-27.D-7 Clay Trealer Bim Drain

Qer 1PSY 1-4-PSV-50 on 1-20-F-8 Guard Case Fuel Gas Drum
Hot Oil 1 Block Valve Block on 1-33-F-55 Hat Oil Hirs FG KO Drum
1 Pump Seals | Pump Seals on 1-20-G-1 Hol O1 Py mp - Seal Pot
1-33-PEV-52 on 1-33.F.51 SHU Hydragen Compressor Suctlon Drum
n:ﬂnl—uxj | 1-33-PSV-53 on 1-33-GC-51 SHU Hydrogen Compressar
Sulfolane B PSVe 1-33-P5V-1 on 1-33-F-1 SHU Sweet Hydragen Suction Drum
2 1-33-PSV-2 on 1-33-GC-1 SHU Sweot Make-Up Hydrogen Compressar -
Dehezanizer | 1-27-PSV-76 on 1-20-D-13 Reformate Dehexanizer
1-27-P5V-78 an 1-27-F-44 Reform Dehex Ovhd Ace
th] 1-27-P5V-89 on 1-27-F-55 outlet Lean Soivent
Old G-0ijl 3 P5Vs 1-4-PSV-43 on 1-4-FF-18 Guard Case Feed Filter
Header 1-27-PSV-B0 on 1-27-E-1 Splitter Ovhd Rec
2 pSyvs 1-08-P5V-10 on 1-31-F-65 SHU Charge Hir FG KO Pat
Q{Fﬁij 1-31-PSV-36 on 1-33-F-55 Hot Oil Hirs FG KO Drum
Fuel Gas KO Valves Block on 1-31-F-7 FG KO Pol Bot drain
Pot 4 Block Valves Valves Block on 1-31-F-55 SHL Charge Hir FG KO Pot

Block on 1-31-F-55 SHU Chargo Hir FG KO Pot

Valves Block on 1-33-F-55 Hot Ol Hirs FG KO Drum




DEAFT Waste Gas Minimization Plan
Marathon Petroleum Company LP
Catlettsburg Refinng, LLC

Lube {Qs)

Sourcos

Detailed Source Description

Qyipccry
LPCCR

Equipment

27 P5\Vs

1-44-PSV-74 on 1-44-E-1 (5) outlet Purge Gas from <24-G-1

1-44-P5V-1 on 1-44-F-1 Separator

1-44-P5V-2 on 1-44-F-1 Separalor

1-44-PSV-3 on 1-44-F-1 Separatar

1-24-PSV-5 on 1-44-GC-1 outlet Recycle Gas Compresser
1-44-P5V-73 on 1-44-GC-1 gutlet Recycle Gas Compressor

1-44-FEV-T on 1-44-F-2 Recontact Orum

1-44-P5V-8 on 1-44-F-3 Net Gas Chloside Treater

1-44-P5V-18 on 1-44-F-7 Met Gas Chloride Treater

1-44-P5V-BE on 1-44-F-67 inlet Reduction Gas

| 1-44-P5SV-0 on 1-44-0-5 Debutanizer
1-44-P5V-10 on 1-44-F-40 Debut Ovhd Chloride Treater

1-44-P5Y-12 on 1-44-F-5 Debut Ovhd Rec

| 1-42-PSV-18 on 1-44-E-6D (5) outlet Debutanizer fead
1-24-P5V-15 on 1-44-E-6C (S) outlet Debutanizer feed

1-44-PSV-14 on 1-44-E-68 (5) outlet Debutanizer faed

1-44-PEV-13 on 1-44-E-64 (5] outlet Debutanizer feed
| 1-44-PSV-22 on 1-44-F-8 LPCCR Fuel Gas Drum
1-44-PSV-51 on 1-44.F-41 Net Gas Comp 1st Stage Suction Drum

1-£4-PSV-52 on 1-44-F-42 Net Gas Comp Interstage Drum
| 1-44-P5V-55 on 1-44-G-18 (2nd Stage) Discharge to SPU/spillback
1-44-P5V-54 an 1-44-G-18 {1st Stage) Discharge ta 44-F-41

1-44-P5V-32 on 1-44.F-13 Lock Hopper Mo, 1 _

1-44-PSV-40 on 1-44-F-19 Lift Engager No. 2
1-43-P5V-39 0n 1-44-F-18 Lock Hopper No. 2
1-44-P5V-43 on 1-44-F-33 Recycle Gas Coalescor

1-44-P5V-46 on 1-44-F-34 Boostor Gas Coalosear

3 Pump Seals

| Open vents RO-8/9 on 1-34-F-33/44 Sep Pumps (G-4/5) res vents
Open venls RO-11/12 an 1-44-F-45/46 Recon Pum ps (G-4/5) res venis

Open vonts RO-22/23 on 1-44-F-47/48 Debut Reboller Pumps (G-8/10)
| res wenks

Open vents RO-15/16 on 1-44-F-49/50 Debut Ovhd Pumps G-1112) |
| res venis

Pump seals on 44-G-6/7

2 Vonts

RO-403 on VentlLock Hoppers Recycle Gas
RD-442 on Lift'Lock Hoppers Booster Gas

5 Sample Stations

Valves Block on Sample System Chiorided Reduction Gas

| Valves Block on Sample System Net Gas

Valves Block on Analyzer Bidg Vent Analyzer Sample Vent

| Valve Sample Station on Recyclo Hydragen Sample Vent (SAM 334)
Sample Staton  Booster Hydrogen Sample Vent

1 Contral Valve

Control Valve 1-44-PV-388 on 1-44-F-1 Separalor Of-Gas to 44-G-1




DRAFT Waste Gas Misimization Plan
Marathon Petroleum Company LP
Catlettsbury Refining, 1LLC

Lube {Qs)

Sourcos

Deotailed Source Description

Qircer)
LPCCR
Equipment

27 Block Valves

Valves Block on 1-44-E-1 (T) infel No. 4 Reactor Product Btm

Valves Block on 1-44.5-18 Net Gas Comp vent gas

Valves Block  on 1-44.GC-1 inlet Rocycle Gas Comprossor

Valves Block on 1-44-J-1 Jat Ejeclor System

Valves Block on 1-44-F-67 Red Gas Chionide Treater

Valves Block on 1-44-F-49/50 Debut Ovhd Pum ps {G-1 14'1.."-!:| tlischa:gn_

Valves Block _an 1-44-F-5 Debut Ovhd Rec Off-gas

| Valves Block  on 1-44-F-9 LPCCR Fuel Gas Drum Bim
Valves Block an 1-44-F-18 Lock Hopper No. 2

| Valves Block  on 1-44-F-34 Bim oullel Booster Gas Coalescer _
Valve Pump Seals on 44-G-6/7 Re-Contact Liquid Pumps - Seal Pols
Valve Sample Station on Boostor Hycrogen Sample Vent

| Valve Block Valve on 1-44-F-2 Recontact Drum 44-PSV-7 1.5° block bypass |
Valve Block Valve on 1-44-F-3 Net Gas Chioride Treater 44-PSV-B 1. 5" block
| bypass

Valve Block Valve on 1-44-F-67 inlet Reduction Gas 44-PSV-88 1.5° black
| bypass
Valve Block Valve on 1-44-G-18 {2nd Stage) Discharge to SPU/splliback 44-
_PSV-55 1.5" block bypass N
Valve Block Valve on 1-34-G-18 (15t Stage) Discharge 1o 44-F-41 44-P5v-54
15" block bypass _

Valve Block Valve on 1-44-F-41 Net Gas Comp 1st Stage Suction Drum 44.-
PSV-51 1 5" Block bypass

Valve Block Valve on 1-44-F-42 Not Gas Comp Interalage Drum 44-PSY.52
1.5" block bypass

Valve Block Valve on 1-44-F-7 Net Gas Chioride Trealer 44-PSV-18 3° block |
| bypass _
Valve Block Valve on 1-44-0-5 Debutanizer 44-PSV.g 1 5" hiock bypass

Valve Block Valve on 1-44-F-40 Debut Ovhd Chiorde Treater 44-PSV-10 1.5
block bypass _ B
Valve Block Valve on 1-44.F-9 LPCCR Fuel Gas Drum 44-PSV-22 1,5 block
bypass

Valve Block Valve on 1-24-F.33 Recycle Gas Coalescer 44-PSV-43 1.5 block
bypass

Valve Block Valve on 1-44-E-1 (5) gutat Purge Gas from 44-G-1 4-P5SV-74 1°
black bypass

Valve Block Valve on 1-44-F-19 Lift Engager No. 2 44-PSV-40 15" block

| bypass
Valve Block Valve on 1-44-F-1 Separator 44-PSV-3 1.5 block bypass

(Qspuc)
SPU

Compressor

3 P5Svs

| 1-31-P5V-48 on 1-31-GC-1 SPU Hydrogen Compressor
1-31-PSV-51 an 1-31-GC-1 SPU Hydrogen Compressor
1-31-PSV-47 on 1-31.F-4 S5pU Hydrogen Compressor KO Pot

1 Compressor
Seal

Compressar =eal on 1-31-GC-1 SPU Hydrogen Compressor

1 black valve

Block on 1-31-F-7 FG KO Pot Bot drain




DEAFT Waste Gas Minomrsation Plan

Marathon Petrolewm Company LI

Catlettsburg Refining, L1.C

Lube {Os)

Sourcos

Detalled Source Description

qlﬂumul
Cumene

Equipment

47 P5Vs

1-35-PS\-2 on 1.35-F-2 C/C3 Combined Charge

1-35-P5W-43 on 1-35-0-2 Feed to No. 1 Reaclor

1-35-PSV-¥ on 1-35-0-2 Feed to No, 1 Reaclor

1-35-P5V-6 on 1-35-D-2 No_ 1 Reactor

1-35-P5SV-0 on 1-35-F-5 outlet No. 1 Reactor Product Cat Filter Pot '

1-35-P5V-10 en 1-35-F-8 outlet No. 2 Reactor Product Cat Filter Pot

1-35-P5V-82 on 1-35-D-4 No.1 Rectifier ovh to Deprop

1-35-PSV-121 on 1-35-E-41 outlet CI/CY Chasge lo 1-35-E-7/8

1-35-P5V-49 on 1-35-F-7 Depropanizer Ovhd Rec

1-35-P5V-89 on 1-35-D-5 Doprop Ovhd to 1-35-E-12's

1-35-P5V-88 on 1-35-F-42 outlet Bz Col Botloms KO Pal

1-35-PSY-12 an 1-35-D-6 Overhead Bz Col Ovhd 1o 1-35-E-13's

1-35-P5V-13 on 1-35-D-6 Overhead Bz Col Ovhd 10 1-35-E-13's

1-35-P5V-14 on 1-35-0-6 Overhead Bz Col Ovhd to 1-35-E-13s

1-35-PSV-15 on 1-35-D-8 Overhead Bz Col Ovhd ta 1-35-E-13's

1-35-PSV-80 on 1-35-F-8 Bz Col Ovhd Rec

| 1-35-PSV-70 on 1-35-0-17 No. 1 Rectiflier Ovhd o E-47

1-35-P5V-73 on 1-35-F-35 No, 1 Cumene Bot H20 Wash

1-35-PSV-75 on 1-35-0-8 Clay Troater

1-35-PSV-76 on 1-35-D-9 Clay treater

1-7-P5V-8 on Tank 81 C3/C3° Combined Charge

1-35-PSV-090 on 1-35-T-81/82 C3/C3 Combined Charge

1-35-P5V-115 on 1-35-T-61/92 C3/C3 Combined Charge

1-35-PSV-66 on 1-35-0-15 inlet Feed to No_ 3 Reactor

1-35-P5V-68 on 1-35-D-15 outlet No 3 Reactor
1-35-P5V-69A on 1-35-F-29 oullet No. 3 Reactor Product Cat Filter Pot

1-35-P5V-74 on 1-35-D-16 Na. 2 Cumene Col Ovhd Line

| 1-35-F5V-114 on 1-35-F-34 No. 2 Cumene Col Ovhd Rec
1-35-P5V-44 on 1-35-0-3 Feed to No, 2 Reaclor

| 1-35-PSV-8 on 1-35-0-3 Feed to No. 2 Reactor

1-35-P5V-5 on 1-35-0-3 No. 2 Reaclor

1-35-PSV-75 on 1-35-D-B Clay Treater
1-35-PSV-76 on 1-35-D-9 Clay Treater

1-35-P5V-91 on 1-35-D-18 Bz Col Bot Clay Trealer

1-35-P5V-02 on 1-35-D-19 Bz Col Bat Clay Treater

1-35-P5V-93 on 1-35-F-50 Bz Col Bot Clay Treater Eif Filter Pot

1-35-P5V.94 on 1-35-F-51 Bz Col Bot Clay Treater Eff Filler Pot

1-35-P5SV-111 on 1-35-E-18A (5) inlet Bz Col Bat Clay Treater Eff Filter Pot

1-35-PSV-112 on 1-35-E-48A (T) oullal Bz Col Bot E-4BC
1-35-PEV-O5 on 1-35-0-20 Mo. 1 Cumene Col Ovhd Line

1-35-P5V-96 on 1-35-D-20 Mo. 1 Cumene Col Ovhd Lina

| 1-35-P5V.97 on 1-35-D-20 No. 1 Cumene Col Ovhd Lino

1-35-P5V-71 an 1-35-F-33 MNo. 2 Rect Ovhd Rec

1-35-PSV-107 on 1-35-0-21 Propano KOH Treater nutlel_

1-35-PSV-108 on 1-35-0-22 Propane KOH Treater oultlet

1-35-P5V-1049 on 1-35-E-56 (5] inlet Propane KOH Treater outlet

1-35-P5V-O8 on 1-35-F-46 No. 1 Cumena Ovhd Rec




DRAFT Waste Gas Mintmeeation Plan

Sdarnibon Peuolevm Company LE

Catlestshorp Refinmpe, LLC

——

Lube (Os)

Sourcoes

Datailed Snun:n__l:.!_-_a_g_q_rmtlnn

Q{Euml

Cumene
Equipment

a5 Block Valvos

Block Valve on 1-35-J-25 Ejecior from 1-35-0-2

Black Valva on 1-15-F-6 infet No. 2 Reactor Product Cat Filier Pot

Block Valve on 1-35-J-4 Ejecior from 1-35-0-15

Block Valva on 1-35-F-34 Mo. 2 Curmmeno Col Ovhd Rec

| Block Valve on 1-35-0-18/18 outlet Bz Col Bot Clay Trealar

Block Valve on 1-35-D-21/22 Botiom Qutlet o flare

Block Valve on 1-353-F-15/F-T Depressure Ling 1o flare

Block Valve Valve on_4” line - Flars Crop

Block Valve Valve on 1-35-F-42 35.F-42 PSVAS 1" block bypass

Block Valve Valve on 1-35-F-33 35-F-33 PSVT1 1" block bypass
Block Valve Valve on 1-35-F-33 PV-530C noar 35-F-33 2° block bypass

Block Valve Valve on 1-35-0-17 Recifier PSVT0 6" block bypass

Block Valve Valve on 1-35-D-13/14 25-0-13/14 PSVG1 1" block bypass

Block Valve Valve on 1-353-0-13/14 25-D-13M14 P3VE4 3/4" block bypass

Block Valve Valve on 1-33-0-18 Bz Col Bot Clay Trealer PSY 91 1.5° biock
bypass

Block Valve Valve on 1-353-0:19 Bz Col Bot Clay Trealer PSY 92 1 5 hicck
| bypass

Block on 1-35-D-8/8 Clay Treater Battoms
Black Valve on 1-35-0-8 Clay Trealer PSV-75 3/4” Block Bypass

| Block Valve on 1-35-D-0 Clay Treater PSV-76 3/4" Block Bypass

Block Valve Valve on 1-35-F-50 Bz Col Bot Clay Treater Eff Filter Pol PSV 03
1.5" block bypass

Block Valve Valve on 1-15.F-51 Bz Col Bot Clay Treater Eff Fiter Pat PSVE4
1.5" block bypass

Block Valve Valve on 1-35-E-48A (S) inlet Bz Col Bol Clay Treater EIf Filter
Pot from E-48C PSV-111 1,5" block bypss

Bick valve for Clay treater 35-D-840

Block Valve Valve on 1-35-E-48A (T) outlet Bz Col Bot E-£8C PSV-112 15"
black bypass

Block Valve Valve on 1-35.0-20 No. 1 Cumene Col Ovhd Line PSV 05 1.5
block bypass

Block Valve Valve on 1-35-0-20 No. 1 Cumene Col Ovhd Line PSV 96 1.5
block bypass

Block Valve Valve on 1-35-0-20 Mo, 1 Cumena Col Ovhd Ling PSY 07 1.5
block bypass

Block Valve Valve on 1-35-F-26 No, 1 Cumene Ovhd Rec PSY 98 1.5° block
bypass

Block Valve Valve on 1-35-G-T&/79 1-35-G-78/79 Case Vents

Block Valve Valve on SAM 525 Deprop OVHD Reflux

Block Valve Valve on 1-35-0-2 No. 1 Reactor 35-P5SV-6 1.5” Block Bypass

Block Valvo VYalve on 1-35-D-16 Mo, 2 Cumerne Caol Ovhd Line PSY-T4 15"
Block Bypass

Block Valve Walve on 1-35-F-34 Mo. 2 Cumenae Col Ovhd Rec PSV-114 1.5°
Block Bypass

Block Valve on 1-35-G-85/86 Vent from No. 2 Rect chargo

Block Valve Valve on 1-35-E-31 outiel CI/C3 Charge to 1-35-E-7/8 PSY-121

1" Block Bypass'




DEAFT Waste Gas Mimmizaton Flan

darathon Petroleum Company LP

Catletusburg Refining, LLC

Lube [Qs)

Sourcos

Dotailed Source Description

Q—[Eurrwl

Cumene
Equipment

9 Pump Seals

RO Venis on 1-35-G-4 Depeop Battoms Pump

RO Vents on 1-35-G-3 Reaclor Charge Pump

RO Vents on 1-35-G-8 Spare to both above

RO Vonts on 1-35-F-58/50 1-35-G-82/83

RO Vents on 1-35-F-54/55 1-35-G.78/79

RO Vents on 1-35-F-56/57 1-35-G-80/81

RO Vents on 1-35-F-61/G-84 Seal Pol VeniDeprop Bot

RO Venls on 1-35-G-57 1-35-G-57 Seal Pot F-80

RO Vents on 1-35-G-58 1-35-G-58 Soal Pol F-B1

2 Controd Waleos

1-35-PV-68 Control Valve on 1-35-F-8 Bz Col Ovhd Rec

1-35-PW-53C Confral Valve an 1-35-0-17 No. 2 Rect Ovhd to F-33

1 Sample Station

Block Valve on Sample Line From Sample Cooler (SAM 500)

Qyusiier)
#5 Crude/LEP

Equipment

42 P5Vs

1-37-PSV-70 on 37-F-19

1-41-P5V-123 on 1-41-E-3 (5} inlet Kerosene Product

1-41-PSV-118 on 1-41-E-4 (5} inlet Diesel Product

1-41-PSV-118 on 1-41-E-58 (§) infet Upper Side P/A

1-41-P5V-124 on 1-41-E-2 {5} outlet HSRN to 183184 Tks

1-41-P5V-120 on 1-41-E-6B (S) Inlet Lower Side PA

1-41-PSV-121 on 1-41-E-TB (5] inlet HGO PiA

1-41-P5V-49 on 1-41-E-8 {5} inlet Preflash Crude

1-41-P5S\-106 on 1-41-E-10A (S) inlet Preflash Crude from E-108

1-41-PSV-107 on 1-41-E-108 (5) inlet Preflash Crude from E-8

1-41-PSV-81 on 1-41-F-1 Crude Col Ovhd Rec

1-41-P5V-82 on 1-41-F-1 Crude Col Ovhd Rec

1-41-PSV-76 on 1-41-F-7 Grude Col Dvhd Coalescer

1-41-P5V-102 on 1-41-F-8 Top P/A Coalescor

1-41-PSV-66 on 1-41-D-1 Crude Col Ovhd line

1-41-PSV-67 on 1-41-0-1 Crude Col Ovhd line

1-21-PSV-111 on 1-41-D-1 Crude Col Qvhd line

1-41-P5V-113 on 1-41-D-1 Crude Col Ovhd line

1-41-PSV-64 on 1-41-D-1 Crude Col Ovhd line

| 1-41-PSV-65 on 1-41-D-1 Crude Col Ovhd line

1-41-PSV-112 6n 1-41-D-1 Crude Col Ovhd line

1-41-P5V-114 on 1-41-D-1 Crude Col Ovhd line

1-43-P5V-48 on 1-43-E-2 (T] inlet Dehexanizer Bottoms

1-43-P5V-47 on 1-43-E-13A (T} inlet LSR from Na. 5 Crude Ovhd

1-43-P5V-55 on 1-43-D-1 Stripper Ovhd line

1-43-PSV-150an 1 -43-0-3 Absorber QOvihd ling

1-43-PSV-20 an 1-43.0-2 Dohexanizer Ovhd line

1-43-P5V-33 on 1-43-F-2 Dehex Ovhd Acc

1-43-P3V-12 on 1-43-E-12 (5} Matural Gas Vaporizor

1-43-P5V-36 on 1-43-F-4 Fuel Gas Drum

1-43-PSV-57 an 1-43-F-18 LEP Comp Suc Drum (gases)

1-43-P5V-58 an 1-43-GC-30 LEP Comp discharge 1o Abs




DBEAFT Waste Gas Minimmization Plan

Marathon Petpoleum Company LP

Catlettsborg Befimnp, LLC

Lube (Qs) Sopurces o Detailed Sourca Description
Block on 1-43.-F-4 Fuel Gas Drum RV Bypass
Block on Sampler Vent LEP Comp Suc Drum (gases)
Block on 1-43-G-1/2 Dehox Ovhd pump vents
Block Valve on 1-41-F-35 Stranded Gas KO Pot
Block Valve on 1-43-F-18 LEF Comprassor Sucton Drum 4° bluck bypass
Block Valve on 1-43-F-4 Lube Plant Fuel Gas Drum
Block Valve on 1-£3-F-30 Fuel Gas KO Pot
Block Valve on 1-41-F-1 #5 Crude OVHD Reciever 4° Block Bypass around
Fv-7B T
Block Valve on SAM 674 Vionl Absorber OffGas
Block Valve on SAM 672 Ven Dehex QOVHD
Block Valvo on 1-43—GE 30 LEP eompressor PSYSE 4" blm:k I::,rpass
23 Block Valves Block Valve on 1-43-GC-30 LEP compressor distance plece packing vents
Block Valve on 1-43-E-2 (T inlet Dehexanizer Bolloms PSYaD 2° block
bypass
Block Valve on 1-43-D-1 Stripper Ovhd line PSYS5 3 block bypass
Bleck Valve on 1-43-D-3 Absorber Ovhd line PSV15 2" block bypass
'D.'[- SILEP) Block Valve on 1-£3-F-2 Dehex Ovihd Acc PSY33 2° block bypass
#5 Crude/LEP Block Valve on 1-41-E-3 (§) infel Kerosene Product PSV 123 1" block bypass
Equipmant Block Valve on 1-41-E-4 (5) inlel Diesel Product PSV 118 1"block bypass
Block Valve on 1-£1- E-58 {5} infat Upper Side P/A PSV119 17 block bypass
Block Valve on 1-41-E-2 (S) outlet HSRN to 1837184 Tks PSV 124 1.5" block
| bypass
| Biock Valve on 1-41-D-1 Crude Col Ovhd line PSVE4 8” block hypass. )
Block Valve on 1-41-E-68 (S inlet Lower Side P/A PSV-120 1,57 block bypass
Block Valve on 1-41-E-78 (5) inlet HGO P/A PSV-121 1.5 block bypass
1 Sweep 1-41-F-34 Sweet Fuel Gas Purge
1 Control Valve | 1-41-PV-78 on 1-41-F-1 Crude Col Ovhd Rec Off-gas
RO Vents on 1-41-G-3 Preflash Bottoms 41.G-3 Inboard Seal Pot 41-F-51
RO Vents on 1-41-G-3 Preflash Bottoms 41-G-3 Oulboard Seal Pot 41-F-52
RO Vents on 1-41-G-4 Preflash Bottoms 41-G-4 Inboard Seal Pot £41-F-53
B Pump Seals RO Vents on 1-41-G-4 Preflash Battoms 41-G-4 Outhoard Seal Pot 41.F-54
Pump Seals on 1-41-G-20 Diesel / HGO Product Pump - Seal Pat -
Pump Seals on 1-41-G-21 HGO Pump Around Pump - Seal Pot
| Pump Seals on 1-41-G-22 HGOD or LSR P/A Pump - Seal Pat
Pumip Seals on 1-41:5-23 HGO Product Pump - Seal Pol
3 Sampel Stations
Q- c3 25-0-13/14 PSV-G1 Bypass 17
4" Line 23-0-1314 PEV-B64 Bypass /4"
| 1-35-0-13 Mo 1 Propane Absorber PSV-62 bypass 3147
Propane A Block VayS | 351514 e, 2 F'mF::ran:! Absorber PSV-63 b?pass 2"
Driers .
Equipment 1-35-F-28 Propane Reg Coalescer PSV-81 bypass 1°




DEAFT Waste Gas Memization Plan

Marathon Petroleum Company LEF

Catlettsburg Helfimng, LLC

Lube (Qs)

Sources

Detailed Source Description

Q:A" c3)

4" Line
Propane
Driers
Equipment

2 P5Vs

1-35-PEV-E2 on 1-35-0-13 Mo, 1 Propane Absorber

1-35-P5V-63 on 1-35-D-14 No. 2 Propane Absaorber

1-35-P5V-59 on 1-35-F-26 Propane Coalascer

1-35-P5V-61 on 1-35-F-28 Propano Rog Coaloscer

1-35-P3V-564 on 1-35-D-13M14 Propane to D-13/14

ugag Scrub
Unit

23 P5Vs

1-90-PSV-1A on 1-00-G-1A 1-50-G-1A Discharge

1-80-PSV-2 on 1-80-E-1 1-80-E-1 Shellside

1-90-P5V-18 on 1-80-G-1B 1-90-G-18 Discharge

1-90-PSV-3A on 1-90-G-24 1-50-G-2A Dischargo

1-90-P5SV-38 on 1-00-G-2A 1-00-G-28 Discharge

1-90-P5V-5A on 1-00-G-TA 1-80-G-TA Discharge

1-00-P5V-58 on 1-90-G-7B 1-80-G-7B Discharge

1-90-P5V-8A on 1-90-G-8A1-90-G-8A Discharge

1-90-PSV-8 on 1-00-E-3 1-00-E-3

1-80-PSV-10 on 1.90-F-3 1-00-F-3

1-80-PSY-11_on 1-00-B-5 1-00-B-5
1-80-PSV-88 on 1-90-G-BB 1-00-G-8B Discharge

1-00-PSV-124_on 1-80-G3A 1-00-G3A

1-00-P5V-12B on 1-00-G3B 1-90-G3A8

PSV-13A on 1-90-G4A 1-90-G4A
P5SY-138 on 1-90-G48 1-090-G48

| 1-90-PSV-14_on 1-00-F-54 1-00-F-5A
1-90-P5VY-15 on 1-90-F-5B 1-00-F-58

1:90-PSV-16 on 1-90-F-6A 1-80-F-6A

1-80-PSV-17 on 1-90-F-6B 1-90-F-68

1-00-P5V-18 on 1-80-F-TA 1-90-F-TA
1-80-P5V-18 on 1-80-F-T8 1-90-F-TB

Qerem)

South End
Tank
Farm/Racks

7 PS\Vs

1-16-P5V-5 an 1-1B8-F-2 Propane Degassing Drum

| 1-16-P5V-4 on Propane Cavern Propane Cavern Dome
PSV en Raflinate from SE to Tank 765

2-27-P5V-202 on Butana from LPG Luzu:ii'ng Rack

8 Block Valvos

Block on 1-14.F-15 1-14-G-64 Seal Reservair
Block on 1-7-G-325/472/473 Bz pump Tandum seal venis

| Block on Purchased G4 to 2.66-F-13
Block on LPG Railcar 1o 2-66-F-13
| Block on LPG Railear fto 2-06-F-13
Block on LPG Raicar to 2-66-F-13
Block on LPG Railcar to 2-66-F-13

Block gn LPS Railcar to 2-66-F-13

1 Sweep




DRAFT Waste Gas Minimization Plan

Marathon Petroleum Company LP

E‘mlcmhur_g Hefining, I.LC

Lube {Os) Sources Detailed Source Description
= o Boo
Qs 3 2 Control Valves | -=¥=38 (1" Control Valve) Propane Coalesscer H20 Boat
3" Line C3 Dryer Level Control LV-33 e
Propane
Driers 1 Block Valve
Equipmem Propana Coalosscer H20 Boat LV-36 bypass
PSV-90 on 35-E-53 Propylene Vapornzos
P5V-115 on 35-E-61 Propylena Vaparizer
6 PSVs PSV-0 on 35-T-M1 Propylene Tank 91
1-7-P3V-10 on Tank 81 CIC3 Combinad Charge ]
Q (PBY | 1-7-PSV-11 on Tank 92 C3/C3 Combined Charge
Prupylenﬂ 1-7-P5V-12 on Tank 82 C3C3' Com Ifnne-d C_hzu'g_u _
Block Valve Valve on Tank 91 C3/C3 Combined Charga P5V-D 3" block
EU"EtE _bj'pﬂ!-i i
Equipment Block Valve Valve on Tank 92 C3/C3 Combined Charge PSV-11 3° block
| bypass
& Block Valves. I bugek Vatve Vaive on 1-35.701/92 C3/CT CamBircy Charge PSV-90 1" biock
_bypass
Block Valve Valve on 1-35-T-91/02 C3/C3 Combined Charge PSV-115 1°
bock bypass
PSV-814 on 27-D-31 Water Wash Column _
| PSV-926 C on 27-F-57_ Splitter OVHD Accumulator =
P5V-829 on 27-F-57 Splitler OVHD Accumulator
FSV-944 on 27-E-82 Heawy Raformate Exchanger
PSV-802 on 27-E-82 Heavy Reformale Exchanger
10 PSVs PSV-861 on 27-E-63 Dehexanizer Foed Exchanger
PSV-958 on 27-E-60 Dehoxanizer Feed Exchanger B
Qi'ﬂ 59 PSV-851 on 27-E-2 Reform ale Splitter Feed Exchanger |
MSAT | PSV-072 on 27-E-2 Reformate Spiitter Feed Exchanger
Sulfolan PSV-022 on 27-D-30 Reformate Splitter
b PSV-038 on 27-D-30_ Reformata Spiitter
Equipment Bypass PSV-922 on 27-D-30 Reformate Spitter 12 block
| Bypass PSV-538 on 27-0-30 Reformate Splitter 127 block |
Bypass PSV-051 on 27-E-2 Reformata Splitier Feed Exchanger
8 Block Valyes  |-0¥Pass PSV-061 on 27-E-63 Dehexanizer Feed Exchanger ==
Bypass PSV-958 on 27-E-60 Dehexanizer Feed Exchanger
| Bypass PSV-914 on 27.D-31 Water Wash Column
_Bypass PSV-062 on 27-E-82 Heavy Reformale Exchangar
Bypass PSV-972 on 27-E-2 Reformate Splitter Fead E:qchan_rger
Qi1Leey
Lower Gas 1PSY 2-27-P5V-110 on 2-27-F-43 BIU Hydrogon KO Drum
Con #1 Line
Q21660
Lower Gas MA Mo active equlpment on lina
Con #2 Line




DREAFT Waste Gas Minimization Flan

Marathon Petroleum Company 1P

Catlettsburg Relimng, 11T

Lube (Qs)

Sourcos

Detailed Source Descriplion

Qt.!LGL’:I
Lower Gas
Con #2 Line
Equipment

8 PSVs

2-24-PEV-107 on2-24-F-60 Carbon Treater Sand Fillor

| 2-24.PSV-108 on2-24-F-61 Carbon Treator Sand Filter

2-3-PSV-106 on2-3-F-10 Propane Carbon Trealer

| 2-3-P5V-126 0n2-3-F-31 Blowdown Drum Accumulalor
2-3-PEV-105 on2.3-D-1 Propane Carbon Troater
2-66-P5V-15 on 2-66-F-13 SA Gas Drum

| 2-24-P5V-68 on2-24.F-30 GC C3C4 Waler Selller

2-24-PSV-B4 on2-24-D-5 56 Deprop Fd Caustic Serub

d Block Valvos

| Block Valva on 24-F-60 Carbon Traater Sand Fiter PSV107 1° bypass Iine
Block Vaive on 24-F-61 Carbon Treater Sand Filler PSY108 1° bypass ling

Block Valve on Flare Drop on top of #9 Bidg

Qe

Lower Gas
Con #4 Line
Equipment

2 Pump Seals

| Pump Seal Pot Vents 2.2.G-202

Pump Seal Pot Vents 2-2-G.203

& PCVs

| 2-3-P5V-131 on 2-3-F-45 Alky Butane Feod Coaloscer

| 2-3-PSV-132 on 2-3-F-46 Alky Bulane Feed Coalescer

2-3-PSV-120 on 2-3-F-51 Alky Butane Feed Water Sop
2-22.P5V-3 on 2-24-D-3 Maphtha Desulfide Scrubber

| 2-24-P5V-40 on 2-24-D-26 HCC Causlic Scrubber
2-2-P5V-001 on 2-2.D-1 Aux Splitter Ovhd line

2-2-PSV-12 on 2-2-F-1 Aux Splitter Ovhd Acc

1 Bleck Valve

Block Valve on 2-3-F.51 Alky Butane Feed Water Sep 2-3-PSV-120 4" block
bypass

Qysioey

Lower Gas
Con #5 Line
Equipment

12 P5Vs

| 2-2-PEV-32 on 2-2-E-3 (T} inlel Aux Splitter Bims 1o Alky

| 2-2-P5V-214 on 2.2-E-2 (5] outlet Aux Splitter Btms Rehaoder

| 2-5-PSV-19 on #2 Tank Car Rack P5v
2-30-PSV-58 on 2-30-E-39 Propana Chillor

2-66-P5V-1 on 2-66-F-1 S5A Fuel Gas Drum

| 2-24-PSV-89 on MEA scrubber 2-24-D.38

| 2-3-PSV-12 Butane Vaperizoer 2-5-F-8

2-30-P5V-93 on 2-30-F-10 Doprop Foed Surge Drum

2-24-PSV-22E on2-24-F-0 5G Deprop Fd Caustic Serub

| 2-24-P5V-86 on 2-24-F-56 GC CAC4 Mercaplan Extract

2-24-PEV-24 on 2-2-0-12 Causlic Ok lzesr

2-24.PSV-125 on 2.24-E-17 Spent Caustic Holding Drum
2-24-PSV-126 on 2-24-F-18 Spent Caustic Haoiding Drum

2-24-P5V-14 on 2-24.F-17 Spent Caustic Holding Drum

| 2-24-P5V-15 on 2-24-F-18 Spent Caustic Holding Drum

-24-PSV-16 on 2-24-F-19 Spent Caustic Holding Drum
2-24-PSV-99 an 2-24-D-25 5G Deprop Feed Mer Extract

¥ Block Valves

Black Valve on KOG Natural Gas Tank Car

_Block Valve on - #2 Tank Car Rack Vent
Block Valve on Near 2-2-E-2 Flara Drop
Block on Sampling Systom vent GC C3/C4a Mercaptan Extract

Black on 2-24-F-17/1819 Spent Causlic Holding Drum

Block Valve on 2-2.0-12 LGC Causlic Oxidizer vent

block bypass

Biock Valve on 2-4-D-2 T/8 C3/C4 Caustic Prowash Drums 2.4-PSV.115 3~ |




DREAFT Waste Gas Minimization F*lan
Marathon Petealeum Company [P

Catlettsburg Rrﬁni:l_p-,, LiLc

Luba [Cs)

Sources

Detailed Sourca Description

QisLae)
Lower Gas
Con #6 Line
Equipment

| 2-66-P5V-3 on 2-66-F-4 SA Seur Fual Gas KO Pot

2-30-PSV-2 on 2-30.F-G Maph Fract Ovhd line to Drum

2-30-P5V-7 on 2-30-F-6 Naph Fract Reflux Drum

| 2-30-PSV-20 on 2-30-F-13 No, 273 CU) MNaph Coalescer

2:30-PSV-72 on 2-30-E-13 (T) outlet Hot O

2-30-P5V-93 on 2-30-F-10 Deprop Feed Surge Drum

12 PSVs

| 2-30-PSV-69 on 2-30-F-11 Deprop Reflux Drum

[ 2-30-PSV-9 on 2-30-E-14A (T) outlet Debulanizer Feed

2-30-P5V-74 on 2-30-E-31 inlet Naphtha from 2-30-E-6A/B

| 2-24-PSV-92 on 2-24.D-40 56 Deprop Fd MDEA Scrub

| 2-24-P5V-03 on 2-24.F-57 86 Deprop Fd Water Wash

2-24-P5V-94 on 2.24-F.58 S Deprop Fd Coalescer

| Block Valve on 2.66-F-5 Sweel G KO Pol 2-66-P5V-3 4° block bypass

Block Valve on 2-66-F-1 SA Fuel Gas Drum 2-66-P5V-1 2" block bypass

Bloack on Absorber Ovhd Sampling System vont

| Block on Main Splitter Ovhd Sampling System vent

| Block on Aux Splitter Ovhd Sampling System vent

Block on Stripper Boltom s Sampling System vent
Black on Main Debut Ovhd Samplng System vent

24 Block Valves

Block on Sec Debut Ovhd Sampling System vent

Black on 2-30-G-2/21/21A Abs Boltoms pump venis

| Block on 2-30-G-3/34 Naphiha Lean Ol Pump venls

| Block on 2-30.G-5 Naph Fract Reflux pPumpo vents

| Block on 2-30-G-8A Commaon Spare pump venis

| Block on 2-30-G-8 Debutanizer Foed pump vents

| Block on 2-30-G-8/8A Debut Reflux pump vonts

Block on 2-30.5-26/27 Deprop Feed pump vants

Black on 2-30-F-10 Deprop Feod Surge Drum

| Block on 2-30-G-10 Deprop Reflux Pump vent

Block on 2-30-F.11 Deprop Reflux Drum

Block on 2-30.5-11 Maph De Reb pump vent

| Block en 2-30-G-11A Common Spara pump vent

Block on 2-30-G-12 Maph De Exch Side puUmp vent

Block on 2-30-F-15 5q1 Gas Flare KO Drum

Block Valve on 2-30-F.24 Fuol Gas KQ Pot

Block valve on 2.30-G-22 30-53-22 Pump drain

6 Sampling
Slations

Absorber Ovhd Sampling System vent

Main Splitter Ovhd Samgling System vent

| Aux Splitter Ovhd Sampling System vont
| Stripper Botloms Sampling System ven!

| Main Dobut Ovhd Sampling System ven

Soc Debut Ovhd Sampling System vent

4 Pump Seals

| 2-30-G-6A Reservoir vent RO.321

2-30-G-10 Reservair vent RO-320

| 2-340-G-11 Reservoir vent RO.322

2-30-G-11A Resorvoir von! RO-323




DEAFT Waste Gas Minimuzation Plan

Marathon Petroleum Company LI

Catletisbury e fimng, LLC

Lube (Qs)

Sources

Detailed Source Description

Qysp
Sulfolane
Products

16 P8\

| 1-27-PSV-38 on 1-27-D-13 #1 Toluene Column
| 1-27-P5V-36 on 1-27-D-11 Xylona Col Ovhd line

1-27-P5V-51 on 1-27-D-17 Benrene ﬂulum!n

1-27-PSV-53 an 1-27-0-4 Stripper Col Ovhd 1o Cond's

1-27-P5V-105 on 1-27-F-31 Recovery Column OVHD Accumulator

1-27-P5V-43 on 1-27-D-14 Recovery Col Ovhd line

1-27-PSV-068 on 1-27-0-17 Bz Col Ovhd line

| 1-27-P5V-065 on 1-2 F-0-13 No. 1 Toel Cal Ovhd ling

| 1-27-P5V-76 on 1.29-D-13 Reformate Dehexanizor

1-27-PSV-70 on 1-27-F-44 Reform Cehax Ovhd Ace

| 1-27-PSV-87 6n 1027-D-13 inist Reformate Dehex fead

| 1-20-PSV-87 on 1-29-E-75 (T} autlet Raff Dehex Bot to 1-29-E.82

1-28-P5V-107 on 1-29.E-75 (5) oullet Raff Dehex Cal Charge
| 1-29-P5V.74 on 1.29-D-16 Raff Dehex Ovhd lina

| 1-7-PSV-815 an Raffinate to Slorage Reliel

1-27-PSV-100 on 1-27-E-318 (5] inlet Bz Side Cut Rec 1o storage

10 Block Valves

| Block on 1-27-G-98 Pump vent [ine

| Block on 1:27-G-21A Pump vent ling

| Block on 1-27-E-54/F-50 vents Recavery Col Ejector System Non-condens
Bleck on 1-27-0-17 Bz Cal Ovhd ling

Block on 1-27-D-13 No. 1 Tol Col Ovhd ling

Block en 1-27-G-218 Pump went lina

Block on 1.27-G-41A Pump vent lino

Bleck Valve on Sulfolane Recovery Codumn Ejector

Block Valve on 1-27-E-318 (5 inlet Bz Side Cut Rec o storage PSV 100 1"
block bypass

Block on 1-27-G-418 Pump vent linge

2 Pump Seals

| Pump Seals on 1-27-G.28 Recovery Column Reflux Pump - Seal Pot
Pump Seals on 1-27-G-20 Recovery Column Reflux Pump - Seal Pat

1 Seal Pot

Seal Pol an 1.27-F-40 Xylene Column OVHD - Seal Pot

1 Contral Valve

1-27-PV-111C on 1-27-F-44 Roform Dohox QOvhd Acc

1 Vent

No. 1. 2 Tal & Xvlene Roc Vents 1-27-F-49

1 Sample Statian

1-27-SAM-321 LP Dehex Ohd Sam ple

Qsr)

Sulfolane
Feed

T PSvs

| 1-27-PSV-92 on 1-27-D-15 Waler Stripper Ovhd line

1-27-PSV-B3 on 1-27-D-1 Sulf Reformate Splitter Ovhd

| 1-27-PSV-B4 on 1-27-D-1 Sulf Reformate Splitter Qvhd

| 1-27-P5V-53 on 1-27-D-20 Now Extractor
1-27-PSV-62 on 1-28-E.7 (T} inlet Clay Treater Charge

1-27-PSV-50 967 on 1-27-E-424 (3] Clay Treater Charge

1-29-P5V-01 on 1-28-B-6 outiet Hot Ol




DRAFT Waste Gas Minimization Plan
Marathon Petrolewm Company P
Calletisburg Refining, L1LC

Lube {Qs) Sources Detailed Source Description

Valves Block on 1-27-F.20 Vent Pol
Valves Block on 1-27-5AM-001 HP Dehox Ohd Sample
Valves Block on 1-27-G-50 Pump ven! line
| Valves Block an 1-27-G-51 Pump vent ling
Valves Bleck on 1-27-G-46A Pump vent line
| Valves Block on 1-27-G-268 Pump vent lina
| Valves Block on 1-27-G.90 Pump vent line
Valves Block on 1-27.G-16A Pump vent line
17 Block Valves | Yalves Block on 1-27-G-168 Pump vent ling
Valves Block on 1-2 7-G-38A Pump vent line
QIEH Valves Block on 1.27-G-388 Py mp '.'unls ling
Sulfolane | Valves Block on 1-27-G-44 Pump vent line
Valves Block on 1-27.G-454 Pump vent line

Feed Valves Block an 1-27-G-458 Pump vent line ]
| Valve Block Valve on 1-27-0-20 New Exlractor 27-P5V-93 1.5" Black Bypass
Valvo Block Valve on 1-27-D-15 Warer Stripper Ovhd line 27-P5V-52 1~ Block
| Bypass )
Valve Block Valve on 1-27-F-55 outlet Lean Solvent PSVAY 1.5 black bypass
Control Valve 1-27-PV-111C an 1-27-F-44 Reform Dehex Ovhd Acc
3 Control Valves | Control Valve 1-27-PV.28 on 1-27-D-20 New Exiractor
Control Valve 1-27-PV.940C an 1-27-F-1 Splitter Ovhd Rec

2 Sample Stations

3 Pump Seals
2 Seal Pals
1-17-PSV-97 Natural Gas -Barge Dock
2-24-PEV-42 on 2.24-0-28 HCC Caustic Scrubber
6 PSVs 2-27-PEV-110 on 2-27-F-43 BIU Hydrogon KO Drum
| 1-31-PSV-50 an 1-31-GC-1 SPU Compressor
MIEGE"ﬂnEﬂUE | 1-29-psv-64 on 1-29-B-2/4-8-6 autlet Hat il

PSV-115 on 66-F-16 Pchem Fuel Gas Crum

Valves Block on 1-4-F-7 Preflash Ovhd to Pref Ovhd
dblock valves | valve from 5-F-21

valve from 5-F.22

| Propane (C3) dryer sample station

Sampling System vent GC C3/04 Mercaptan Extract

Equipment

1 Sampla Station




DRAFT Waste Gas Minimization Plas
Marathon Petroleum Company LP
Catlettsburg Refining, 110

Fuel Gas KO Pot

Header Flow | Flow Estimate (scfd) Basis For Estimate
Propane E?tE.rI:Er'rI:E;;Equipment 1,272,336 Tracerco
Eurfr::: ?:Ela m 20,400 Max known daily flow fram cavern vent
Pchem !E:{;Pé;:.llpment 13.438 Tracerco distributed using compnent counts
South End %KE ]Famﬂﬂacks. 15,673 Tracerco distributed using compnent counts
Hﬁ“ﬁ’“ 3.804 Tracerco distributed using compnent mun;
AD?EEE;:-ga 15,329 Tracerco distributed using compnent counts
G!ah?'lfl":;.l:-t::em 13,280 Tracerco distributed using compnent counts
Sulfulaf:é Faed 21,654 Tracerco distributed using compnent counts
%PI'TIE: 6,703 Tracerco distnbuted using compnent counts
Eu?rilﬁg : i 20,015 Tracerco distributed using compnent counts
A%ﬁﬁc, 48,184 Tracerco distributed using compnent counts
_ SPU é?f;‘;}ii ssor 110,388 Tracerco distributed using compnent u::uunt:
Old G%ﬁnl'-leader 47,278 Tracerco distributed using compnent counts
Eulfnlantgwn';ﬁézanizer | 94,556 Tracerco distributed using compnent counts
Qyrs3) 32,425 Tracerco distributed using compnent counts

=l



DEAFT Waste Gas Minimization [lan
Maruthon Petroleum Company LP

Catletisburg Refining, LLC

Heoader Flow Flow Estimate (s nfd}' Basis For Estimate
Qasner
#3 Crude/LEP Equipment 192,938 Havemd
Qis; Scrub Unit 0 Scrub O0S
q{cumu:
Cumene Equipment A45d.aeb Tracerce
ﬁ:sm::
Lower Gas Con #5 Line 31,191 Tracerco distributed using compnant counts
Equipment
Qe
Lower Gas Con #3 Line 18,505 Tracerco distributed using compnent counts
Equipment
Quieg)
Lower Gas Con #4 Line 23,036 Tracerco distributed using compnent counts
Equipment
u’ﬂmn}
Lower Gas Con #1 Line 3,020 Tracereo distributed using compnent counts
Equipment
Qierce,
Lower Gas Con #6 Line 42,195 Tracerco distributed using compnent counts
Equipment
Qsey 90,000 Estimate based of flow indicatar
Sulfolane Products g
%“Dﬂsﬂf 7.200 Based on pump seals and compressor seals
Qurcer) :
LPCCR Equipment 560,000 Based on max and min an F|
Qyws) 2,000 AP-42 leak rate calculation
MSAT Sulfolane Equipment :




DRAFT Waste Gas Mintmzation Plan
Marathon Petroleum Company LP
Efl_.:-m_hurg_ Helining, LLC

Appendix E

FCC Flare Waste Gas Flows



DRAFT Waste Gas Moiumization Plan
Marathon Petroleum Company LT

Catlettsburg Refining, [ L.C

| Quaey |

| FCC Upper Gas |
s Con |

}_.

Qicrey
FCC C3/IC4
Troater

Qan
FCC Gasoling

X Treater

)

|’ Qpimin
FCC Heat
\_Recovery Unit

RING STEAM

CENTER STEAM

PILOT GAS TO FLARE

SUPPLEMENTAL GAS

'

{

FCC Unit

"|( 24171 '|
FCC Flare KO Drum

\ /

2-117--142

LIZUD TO 5LOP

é 2 Ti55 & T3s8

Flare K3 Drum Pumps

2-11-F5-4
FCO Flare



DREAFT Waste Gas Minimization PMlan
Marathon Petroleumn Company LP
Catlelsburg Refimng, LLC

FCC Flare Header
I Flows (Os) Sources Detailed Source Description

2-110-F5V-22 on 2-110-F-3 High Pressuro Reciver
2-110-P5V-2 on 2-110-F-4 Stripper Charge Coalescer
2-110-P5V-16 on 2-110-0-3 Siripper

| 2-110-P5V-24 on 2-110-E-8(T) LCO from 2-110-G-13/14
11 PSVs | 2.110-PSV-18 an 2-110-E-15 Debutanizer Reboailor
2-M0-PSY-19 on 2-110-E-14 Debutanizer Reboiler
2-110-P3V-4 on 2-110-D-4 Bebut Ovhd line 1o Rocelear
2-110-P5V-21 on 2-110-D-4 Debut Ovhd line lo Receiver
2-110-P5V-5 on 2-110-F-5 Debutanizer Ovhd Receiver

Qe 2-110-PSV-6 on 2-110-D-5 Fuel Gas Amine Absorber
FCC Upper 2-110-PSV-27 on 2-110-F-101 WG Compressor Suc Drum
Gas Con 2 Samipe
Slations
1 Compressar
Seal 2-110-GC-1 Seal Vem
2-11D-E-13A/Cinlet  Debut Qvhd line to Reciver
. 2-110-F-7 sampelr  FG Amine KO Drum Ovhd
6 Block Valves | 5 410.5.7 FG Amine KO Drum Ovhd
2-110-F-101 WG Comp Suc Drum Liquid
2-110-GC-1 WG Comp Discharge drain
2-110-GC-1 WG Compressor drain
2:113-P5V-1 on 2-113.0-1 Amine Scrubor
Qicaica 4PSVs | 2-113-PSV-2 on 2.113-D-2 Batch Caustic Wash
FCC C3/c4 2-113-P5V-3 on 2-113-F-1 Mercaplan Extractor
Treater 2-113-PSV4 r.rn. 2-113-F-3 Water Wash
2-113-E-3 (5) infet CA/C4 from MDEA Scrubber
2 Block Valves x
3 2-113.D-2 Alumina Treater
QicT)

i 3 PSVs 2-114-PSV.2 on 2-114.D-1 Spent Caustic Oxidizer
FCC Gasoline 2-114-P5V-3 on 2-114-D-2 Disulfide Scrubber
Treater 2-114-PSV-4 an 2-114-F-4 Naptha Water Wash Drum

2-116-P5V-209 on 2-116-F-34 HRU Fuel Gas Drum
IFPSVs 2-116-PSV-100 on 2-116-F-85 Oxidizer Vent KO Pat
2-66-P5V-8 Purchased Net Gas KOG Company

1 Sampla
Qyrnwy | Station

FCC Heat 2116-FI4F :
lock = - uel Gas Drum Bol drain
Recovery Unit | otk Valves | 3 s 6 Fuel Gas KO Pot




DRAFT Waste Gas Minimizalion Plan
Marathon Petroleumn Company [P

Catlettsburg Relining, L1.C

| FCC Flare Header
Flows (Qs)

Sources

Detailed Source Description

q[Fm:} FCC Unit

19 PSVs

£-100-P5V-23 on 2-108-E-8 (T) intel LCO Products
2-109-P5V-24 on 2-109-0-3 Main Column OVHD line
2-109-P5V-25 on 2-109-D-3 Main Column OVHD line
2-109-P5V-26 on 2-109-D-3 Main Column OVHD line
2-108-P5V-27 on 2-109-D-3 Main Column OVHD line
2-109-P5V-28 on 2-109-D-3 Main Column OVHD line
2-109-PSV-20 on 2-108-D-3 Main Column OVHD line
2-109-P5V-30 an 2-109-0-3 Main Colurmn OVHD lina
2-109-P5V-31 on 2-109-D-3 Main Column OVHD line
2-109-P5V-32 on 2-109-D-3 Main Column OVHD line
2-108-P5V-33 on 2-109-0-3 Main Column OVHD line
2-100-P5V-34 on 2-109-F-3 Low Pressure Recoiver
2-109-P5V-21 on 2-109-F-3 Low Pressure Roceiver
2-109-P5V-43 on 2-109-F-16 Flush Ol Surge Drum
2-100-P5V-384 gn 2-109-E-47

PSV-88  on 109-G-87 seal pot of slurry pump
PSV-108  on 100-G-87 seal pot of slurry pump
PSV-106  on 100-G-86 seal pot of slurry pump
PSV-O06  on 109-G-86 seal pot of slurmy pump

1 Contral
Valve

2-109-PV-21 Main Column OVHD PCVY-21

4 Pump Seals

2-109-G-86, Slurry, Seal Pot 2-109-F-76
2-109-G-BG, Slurry, Seal Pol 2-108.E.77
2:100-G-87, Slurry, Seal Pat 2-100-F-78
2-109-G-87, Slurry, Spal Pot 2-109-F-79

1 Fuel Gas
Swiopn

SWEEP  Fuel Gas Hoader lina

6 Block Valves

2-109-F-1 Raw Qil Charge Drum

Flare Drop

Flare Drop

2:109-F-16 Manual Ven! Line

3" Manual Vent {include 1504 steam) FCC Maln Column Ohd
Manual Vent of Sponge Absorber




DEAFT Waste Gas Minimization Plan
Marathon Peroleum Company LP

Catlettsburg Refining, LLC

FCC Unit

Flow
Header Flow |Estimate| Basis For Estimate
,' (scfd)
Q(UGC)
FCC Upper Gas Con e R
Q{C3/C4) gogog  [TTACETCO Using component counts to
FCC C3/C4 Treater ' distribute Now
QIGT_] T Lisin o
FCC Gasoline Teautin 66,000 di:':::‘;ﬁ ﬂuwﬂ component counts (o
Q(HRU)
FCC Heizjtn!::ecuvery 69,000 ;.?@Eﬁﬂ I g el Rt
Q{FCC} 283 000 Tracorca




DEAFT Waste Gas Minimization Plag

Marathon Petroleum Company [*
Catlettsburg Refinmng, LLC

Appendix F

Alky Flare Waste Gas Flows



DRAFT Wase Gas Minimizaiion Plan
Marathon Petrolewm Company LP
{‘:.llcmhu:g_Ruﬁn:ng. LLC

‘ i I |
21 Cruda Hot
Blowdawn

il e W
11-F-18

Qcvey
Main C3/C4
Splitter

| Haid-u-r__‘,

'ul“lilﬂl
DB Header

Qysay ]

||’ Sat Gas Header .

-5
£-PEV1E

Steam
Pt Gas | |

Crassaver to
MMA Flarp

(i
Tan 1-C4
Header

Hot Blowdown
Drumi

F-23

2-D-16%| Block
55 Valve

_—
{J&G.‘I
TAE g™ |

LR E-:;..r'd

" Qaecw

¥ T 11F-34
Alky KO -
ll. Drum J
| JE-F-22 KO

Alky

LMm

m_ Flara

LGC Malin = TPre
DoC4 Header Alky Hon-
Acid H
Qe s =id Header J
LGC Spitr,
| Stranded Gas

Qi
15-F-12 11.F-38
KO Drum Blendar KO Drum
| Header

=P
| Alky Acid |
Headar



DRAFT Waste Gas Miumuzation Plan
Marathon Petroleumn Company LI
Callettsburg Refining, LLC

Alky [Os)

Sourcaos

Detailed Source Description

Alky Acid
Header

8 PSVs

| 2-36-P5EV-T on 2-36-F-4_ Acid Storaga Drum

2-36-P5V-63 on 2-36-F-9 Isostripper Ovhd Rec

2-38-PSV-41 an 2-36-F-10 Depropanizer Feod Settler

2-36-PSV-50 an 2-36-0-12 New HF Acd Regenerator

2-36-P5V-46 on 2-36-E-26 (5) outlet Isobutane Vaporizer

| 2-36-PSV-51 on 2-36-E-26 (5) infot Isabutane Vaporizer

2-36-P5V-21 an 2-36-D-5 HF Stripper middle

2-36-PSV-45 on 2-36-F-7 Polymer Surge Drum

38 Block Valves

Block on 2-36-F-4_Acid Storage Drum

| Black on 2-36-F-5 1s1 Stage Acid Settler

' Block on 2-36-FV-12 Downsbream

Block on 2-36-F-9 Isostripper Qvhd Rec ;

| Block on 2-36-E-8B (5) outlet lsebutane sidecut

Block on 2-36-E-80 (S) outlet Isobutane sidecut

Block on 2-36-E-6A {5) outlet Isobutane sidecul

Block on 2-36-F-10 Depropanizer Feed Settlor

Block on Acid from Settlers to HF Acid Regeneralor

Elock on 2-36-F-11 Depropanizer Ovhd Rec

Bleck on 2-38-E-14 (5] outlet Depropanizer Ovhd Cond
| Block on 2-36-F-7 Polymer Surga Drum

Block on 2-35-G-2 Fresh Acid Pump drain

| Block on 2-36-G-3 Nonh Acid Cire Pump drain

Block on 2.36-G-4A South Acid Circ Pu mp drain

Block on 2-368-G-48 Spare Acid Circ Pump drain

| Block en 2-36-G-78B Isobutane Reb Pump drain

Block on 2-36-G-94 Solled Acid Pump drain

Block on 2-36-G-98 Seltled Acid Pump drain

| Block on Acid Sam pling System

Block on 2-36-F-6 2nd Stage Acid Settler

Block on 2-36-G-10A Deprop Foeed Pump drain

| Block on 2-36-G-108 Deprop Fead Pump drain

Block on 2-36-G-11A Deprop Ovhd Pump drain

Block on 2.36-G-118 Deprop Feed Pump drain

Block on 2-36-E-12 (T) outlet Depropanizer Feed

Bleck on Sampling Station Isobutana

Block on 2-36-G-8A Isobutane Roeycla Pump drain

| Block on 2-36-G-88 Isobulane Recycle Pump drain

Block Valve on 36-F-22 KO Drum

Block Valve on 36-D-7 Acid Flare Header Scrubber [Circulating KOH]

Block Malve on 36-D-12 314" Vent line from acld line to 36.-D-12

Block Valve on 36-E-11AB  3/4* Ven! line from JG-E-11A/B

Block Valve on 1 1/2” vent line on 36-G-78

Block Valve on 1 172" Vient line from 36-G-3

Block Valve on_ Seal Pol on 36-G-94

Block Valve on Seal Pol on 36-G-98

Block Valve on 30-F-12 KO Pot




DREAFT Waste Gas Minimization Plan
Marathon Petroleum Company [P
Catlettsburg Relimng, LLC

Alky (Os)

Sources

Datalled Source Description

Qyan)
Alky Acid

Header

4 Contral Valves

2-36-PV-311 on 2-36-F-4 Acid Storage Drum

| 2-36-PV-198 on 2-36-F-11 Dopropanizer Ovhd Ree

| 2-36-PV-31B on 2-36-F-57 Thermal Fluid Surge Drum

2-36-PV-314A on 2-36-B-2 Hol O Heater

d Mitrogen
Sweap

Nitragen 3/4" line from N2 Sweep Purge

nitrogen 344" fine N2 Purge Purge

nilrogen 3/4° line N2 Purge Purge

7 Seal Pumps

| Fresh Acid Pump 2-36-G-2 Seal Py mg
| Deprap Feed Pump Seal Pot 2-36-G-104

Deprop Feed Pump Seal Pot 2-36-G-10B

| Depeop Ovhd Pump Seal Pot 2-36-G-114,

Deprop Feed Pump Seal Pot 2-26-G-118

Isobutane Recyelo Pump 2-36-G.84 Seal Pump

Isobutana Recycla Pu mp_2-36-G-88 Seal Pump

Qanay
Alky Non-
Acid Header

20 PSvys

2-36-P5V-1 on Feed Coalescos-A 2-36-F-2

| 2-36-PSV-2 on Feed Coalescer-B 2-36-F-3

| 2-36-PSV-6 on Nitrogen to Acid Storage Drum 2-356-F-4

2-36-P5V-83 on Hot Qil System Exchanger Circuit

_2-36-P5V-18 on Depropanizer middle 2-36-0-4

2-36-PSV-B4 on Hat Ol System 2-36-E-17 (T) outlot

| 2-36-PSV-20A en Propane Alumina Treaters 2:36-D-10A

| 2-36-P5V-20B on Propane Alumina Treaters 2-36-D-108

| 2-38-PEV-40 on £3 Alum| Troaters Preheater 2-36-E-17 (5) oullot

2-36-P5V-18 on Propane KOH Treater 2-36-0-11

2-36-PSV-85 an Propane Flush Cooler 2-36-E-15 (5) inlot

| 2:36-P5V-10 on N-Butane KOH Treater 2-36-D-9

2-36-P5V-13 on Isostripper bottom 2-36-D-3

| £-36-PSV-48 on 2-36-F-29 ASO Surge Drum

2-36-PEV-81 on Isestripper bottom 2-36-0-3

2-38-PSV-4A on Bulanes Foed Dryoers 2-36-D-8A

2-36-P5V-4B on Butanes Feed Dryers 2-36-D-88

2:36-PSV-58 on Regenerale Super Heater 2.36-E-234 (5] outlet

2-30-PSV-548 on Regeneralo Super Heater 2-36-E-238 (5] outlet

PSV - 69 on 3" line cut off with a sewer plug

¥ Block Valves

Block on Feed Dryers 2-36-D-8AB

_Block on Flare cond, Lig pumps 2-11-G-04/95

Block on Flare cond liq Drum drain 2-1 1-F-35

Block Valve on 2* lina from Flarae drop in Alky

Block Valve on 34" Vent line from 36-E-1

Block Valve on 34" Vont line from 36-E-54/8

Block Valve on 3/4° ling from Flare Crop

1 Mitragen
SWEED

V4" Nitogen Sweep




DRAFT Waste Gas Mintmazation Plan
Marathon Petroleum Company LP
Catlettsburg Refining, LLC

Alky (Qs)

Sourcos

Dalailed Source Description

Qycay
C4 Sphere
Header

17 PSVs

PS5V - 1164 an 17 ling from SDA C4

PSV - 106 on 6" line 750 TK

PSV - 111 on 1" line from SDA C4 Transier
| PS5V - 114 an 1" line from SDA G4 Transfer
PSV - 116 on 1° line from SDA C4 Line

PS5V -1150on 17 lines from C4 suction line

PS5V - 117 an 17 line Trom 598tk suction

PS5V - 110 on 6" line from &98ik RY

PSV - 1154 on 17 ling fram 748tk SUCtion

PS5V - 105 on 6° Iine form 749tk

PSV - 109 on 8" line from 747X line

| PS5V - 103 on 8" line from 748tk

PSV - 107 on 10° line from 8361k
2-36-P5V-09 an 2-36-8-2 outlet Thermal Fluid to exchangers
2-36-P5V-100 on 2-36-F-57 Thermal Fluid Surga Drum

| 2-36-P5V-43 on Fuel Gas KO Pol 2-30-F-24
2-36-PSV-88 an ASO Causlic Wash 2-36-F-54

¥ Block Valves

Block Valve on 34" line from manual ven from C4 pumps

| Block Valve on 836 tank 1/2- tubing around PSY

biock Malve on 747 Tank bypass around PSY

| block Valve on 748 Tank bypass argund PS5V
Block Valve on 24" line Ju mper 10 SA Flare Header

| block Valve on 37-G-119 beoders and vents (3)- 344"

block Valve on 37-G-120 bleedors and vonts (3= 354"

1 Pump Seal

N2 purge between tandem seals 37-G-1 19120

Qee_wmy
LGC Main DeC4

Header

G P5\Vs

_2-24-PEV.63 on Retention Tank 2-24.D-35

2-2-PEV-160 on Main Debutl Steam Rebaoiler 2.2-E-124 5 {autlet)

2-2-P8V-135 an Main Debut Overhoad 2-2:0-14

£2-2-P3V-07 on Main Debut Overhoad 2-2-0-14

2-2-P5V-140 an Main Debyt Oyvhd Accum. 2-2.F-44

2-2-PEV-100 an Mamn Debut Ovhd Water Bool 2-2-F-45

1 Pump Seal

Fump Seals 1/2° lino from S5 Tube Seal Pot vents on 2-G-73/74 Maln DeCa
Reflux pumps

1 Block Valve

Bleck Valve 27 line from manual vent on 2-F-44 Main Debutanizer on overhead
FeCaiaer

1 Sample Staton

Sample Station SAM 450 from CC4 Splitter

Qiydro)
Hydrog
Header

9 PSVs

_2-115-P5V-1 on Charge Drum 2-115-F-1

2-115-PSV-2 an Charge Drum Water Pat 2-115-F-4

2-115-P5V- on Feod Coalescor 2-115-F-3

2-115-PSV-7 on H2 Comprossor Suction Drum 2-115-F-5

2-115-P5V-10 on H2 Compressor Discharge 2.115-GC-3

| 2-115-P5V-8 on Reactor Feed 2-115-E-3 (T} Inlet

| 2-115-PSV.-9 on Reactor Feed 2-115-E-4 (T} inlet

2-115-P5V-5 on Reactot outlet 2-115-0.2

2-115-PSV-6 on Product Strippes 2-115.D-1




DEAFT Waste Gas Minimization Plan
Marathon Petroleum Company LP
Catlettsburg Refimng, LLC

Alky (Qs)

Sources

Detailed Sourco Description

QiLee s
LGC Spiltr,
Stranded Gas

11 P5Svs

| 2-2-P3V-200 on C3/C4 Splitter Charge Drum 2.2-F-75

| 2-2-PSV-212 on Charge Drum Vaporizer 2-2.E-127 T {outlet)

2-2-PS\-133 an Splitter Charge Coalescer 2-2-F-76

2-2-PSV-148 on Main Spiitter Feed 2-2-E-08 S (putiel)

PS5V -58 on 4" line from new Sour Maplha Wash 24-F-80

2- PSY -133 3" line from Splitter Charge Caolescer 2-F-76

| 30-PSV - 352 6" line from Comp Discharge

30-PSV - 351 10" Comp. Suclion

| 30-PSV - 354 4" line from KO Drum

PSV-BS on 6" line from HCC Precip 24-F-40

PS5V -15 an 1" line from LSR Tranfer ling

7 Block Valvios

Biock on C3/C4 Splitter Charge Drum 2-2-F-75

| Block on Splitter Charge Pumps {disch) 2-2-G-204/205

Block Valve on 3" line from E-47 Broak Tank

Black Valve on 3/4” lina from Flare Drop

Block Valve an 2° lina from Flara D-mp_r

| Block Valves on 27 line from Stranded Gas Com pressor Vents 2-30-GC-10

Black Valve on 2” Vent an C3/C4 Splitter Charge Drum 2-2.F-75

1 Pump Seal

Spht Chg Pumps Seal Pots 2-2-G-204/205

1 Sample Staton

Sample Station 1° line from LGC Cem Building

1 Comp, Soal

_line from Comp Vents Compressar Seal

Qs
Sat Gas
Header

19 PSyYs

| 2-30-PSV-3 on Sat Gas Absorber2-30-0-1

2-30-P5V-43 on Sa1 Gas Absorber Ovnd lino2-30-0-1

2-30-PSV-65 on Naph Deethanizer Sida F/AZ-30-E-9A-2 {5) inlet

2-30-PSV-566 on Maph Deethanizer Side PUA2-30-E-0A-1 (S) autlet

| 2-30-P5V-71 on Stab Deathan Charge Drum2.30-F-25

| 2-30-PSV-11 on Debutanizer 2-30-0.5

2-30-PSV-8 on Stabilizer Deethanizer2-30-D-4

| 2-30-PSV-44 on Debutanizer Ovhd lined-30-0-5

| 2-30-P5V.50 on Debutanizer Reboiler2.30-E-33 (T) outhat

2-30-PSV-5 on Naphtha Deethanizer?.30-0.2
2-30-PSV-6A on Maphiha Fractionater2-30-D-3

2-30-PSV-68 on Naphtha Fractionator2-30-D.3

2-30-P5V-68 on Propane Dryer?-30-0-7

| 2-30-PSV-37 on Misc. Off-Gases Serubber2-30-F-2

2-30-P5V-58 on Debutanizer Rebailer2-30-E-24 (S) outlet

2-30-PSV-14 on Deprapanizer2-30-0-6

| 2-30-PSV-45 on Depeopanizer Ovhd line2-30-06

| 2-30-PSV-60 an C3/C4 Charge to Deprop2-30-E-11A/8 (S) outlat

2-30-P5V-73 on Naph Fractionator Bolloms2-30-E-34 (S} inlot

2 Pump Seals

2-30-G-31Pump Seal

2-30-G-32Pump Seal

4 Sample
Statlons

| Sample Station Doprop Blms {Bulane)

_Sampie Station Absorber Off-gas

Sample Station Propane Deyer Clutlat




DEAFT Waste Gas Minimization Plan
Mazathon Petroleumn Company LP
Catlettsburg Refining, LLC

Alky (Qs) Sources Detalled Source Description

| 2-27-P5V-88 on Delsobutanizer Ovhd line 2-27-D.11

2-27-PSV-90 on Doisobutanizer Crvhdd line 2-27-0-11

| 2-27-P5SV-93 an Deischutanizer Bottoms 2-27-E-32 (5) inlet

7PSVs 2-27-PSV-00 on Deisobutanizer Ovhd 2-27-E-33A (S) infet

-27T-PEV.98 on Delsobutanizer Ovhd 2-27-E-33C (5] inlet

| 2-27-P'5V-97 on Deisobutanizer Ovhd 2:27-E-33F (5) inlet

2-27-PEV-95 on Deolsobutanizor Ovhd Acc 2-27-F-35

q[DIB} Block Valva on 1° from DIB Ovhd pump saals

DIB Header Biock Valve on 1 1/2" bypass around PSV-89 DIB Gvhd

| Block Valve on 1 112" bypass areund PSV-80 DIB Ovhd

R L T T 3/4" from DIB Reboilers
Block Valve on 34" Vent from DIB Sample Stations
Block Valve on 1 1/2° bypass around FSV-95 £-35 DIB ovhd Acc
34" line from DIB Overhead sam plo vant
3 Saf"plﬂ ETT DIB analyzer vent
Siations e

Dasobutanizer Bolloms Sam pla vent

2-23-P8V-253 an Kerosene Exchanger 2-23-E-107 (5] inlet

2-23-P5V-255 an Raw Crude 2-23-E-117A/B (T} outlet
2-23-PEV-42 an 1st Stage Desalter 2.23-F5.2

| 2-23-PEV-124 on EHI:FEr:!gu Desalier 2.23-E5.3

| 2-23-PEV-241 on Proflash Tower Top 2-23-D-10

| -1-P5V-534 on Preflash Tower middle 2-23-D-10

| 2:1-PSV-522 on Preflash Tower Ovhd line 2.23-0-10

| 2-23-P5V-15 on Crude Tower above FZ 2.23.0.4

2-23-P5V-16 on Crude Tower above FZ 2-23-D-4

2-23-P5V-17 on Crudn Tower above F2Z 2-23-04

| 23-P5SV-21 on Crude Tower Flash Zong

2-23-P5V-254 on Diesel Praduct 2-23-E-30/70 (5] outlet

-23-PS\.D * line fi 3-E-1358 23.E-1
Qe 2 SW-283 on 3" lino from 23-E-1358 23.E A58

#3 Crude Hot 28 P5Vs | 2-23-P5V-282 on 3" line from 23-E-1354 23-E-1354

Biciwaen Hossas | 2-23-PSV-285 on 3° line from 23-E-1368 23-E-136-B
2-23-PSV-284 on 3" line from 23-E-136A 23-E-136A

2-1-PSV-552 on 2" line from 1-E-B6 Cy. Stock 1-E-546

2:20-PSV-BB on 2* ling fram Hol Well RV

2-23-P5V-101 on 34" line from Diesel Slop line

2-23-P5V-237 on 6° ling from #3 Crude USR line RV 2-23.D-4

2-26-PSV-104 on Light Vacuum Gas O 2-26-E-22/24 (T} inlel

| 2-26-P5V-120 0n CS pump Seal Pot 2-12.F-35

2-23-P5V-115 on Vac Bims pump Seal Pol 2-23.F-424

| 2-23-PSV-113 on Vac Bims pump Seal Pol 2-23.F 428

2-23-PSV-118 an Voe Bims pumnp Seal Pot 2-23-F-3 a4

2-23-PSV-117 on Vac Bims pump Seal Pot 2-23-F-43B

| 2-26-P5V-93 on Fuel Gas KO Pot 2-26-F-14

2-23-P5V-168 on Fuel Gas KO Pat 2-26-F-21




DRAFT Waste Gas Minimization Plan
Marathon Petrolewm Company LP
Catletisburg R:-I‘!nim:, LT

Alky (Os)

Sources

Delailed Source Description

Q(#3)
#3 Crude Hot
Blowdown
Header

B4 Block Valves

Block on Bypass around 2-23-B5VY-253 2-23-E-107 (S) inlet

Biock on Bypass around 2-23-PSV-255 2-23-E-1 17AB (T) outlet

Block on 11 EEga Desalior vent 2-23-E5.2

Block on Preflash Ovhd Off-gas 2-23-F-32 (1-F-377)

Block on Bypass around 2-23-PSV-15 2-23-0-4

Block on Bypass around 2-23-PSV.16 2-23-0-4

Block on Bypass arpund 2-23-PSV-17 2.23-D4

Block on Bypass around 2-23-PSV-21 2.23-[1.4

Biock on Bypass around 2-23-PSV.254 2-23-E-30070 (5) outlat

Block Valve on 3/4" Hot Wall vent ling

Block Valve on 2” line discharge from Pum poul pump on old "B" sde

Black on Bypass around 2-23-PSV-237 2.23.0.4

Block on 2° downstream side of FC-95 back pressure controller

Block on 2° tube side of E-112 (Lower Side Reflux)

Black on 2" shell side of E-112 (Desalted Crude)

Block on 2" shell side of E-113C (Desalted Cruda)

| PSV Bypass Block on Fuel Gas KO Pal 2.26-F-14

Block on 2" fube side of E-113C (Heavy Vacuum Gas Qil)

Block on 2 shell side of E-1138 (Desalted Cruda)

Block on 2” tube side of E-1128 {Heavy Vacuum Gas Qi)

Block on 2" fube side of E-110 {Heavy Vacuum Gas Q)

Block on 2" shell side of E-110 (Desalted Cruda}

Block an 2" shall side of E-110 [{Dosaled Crude)

Block on 2 tuba side of E-108 [Raw Crude)

Block on 2 shell side of E-108 (Light Vacuum Gas QIl)

Block on 2" tube side of E-115 {Heavy Gas 0d)

Block on 2° shell sida of E-115 (Pre Flash Batloms)

Block on 2" tube side of E-109 {Raw Crude)

Block on 2° shell side of E-109 (Upper Side Reflux)

Block on 2" lube side of E-100 {Raw Cruda)

Black on 2° shell side of E-106 {Heavy Vacuum Gas Qil)

Block on 2” tube side of E-114 (Heavy Vacuum Gas Oil)

Block on 2" shell side of E-114 {Preflash Bottams)

Block on 2” tube side of E-1234 (Vac Bottoms)

Block on 2° tube side of E-1238 {Vac Botloms)

Block on 2" tube sid eof E-128 iVac Bottoms)

Block on 27 shell side of E-23 {Light Vacuum Gas Qi)

Block on 2° shell sidoe of E-21 (Light Vacuum Gas Oil)

Block on 2" Reduced Crude ManifoldiReduced Crude)

Block an 2° from F-24,25 26 27 fillers (Gas O} {Import Gas Oil)

Block on 2" Crude unit Neshap su mo

Block on 2° East pumpout to B-3 and B-4 heaters

Black on 4" F-21 Fuel Gas KO battem blow dawn

Block on bypass around PSV-168 F-21 fuol gas KO pot

Block on 2 West pumpout 1o B-3 and B4 healers

Elock an 2° shell sidg of E-64,65 Diesod coolars




DRAFT Waste Gas Minimization Plan
Marathon Petroleum Company LP
Catlettsburg Refimng, LLC

Alky (Qs)

Sources

Delailed Source Description

Q(#3)
#3 Crude Hot
Blowdown
Header

G4 Block Valvos

Block on 27 wube side of E-107 (Raw Crude)

Block an 2° tuba side of E-1174 {Raw Crude)

Block on 2° tube side of E-117R (Raw Crude)

Block on 2" shell side of E-107 (Kerosana)

Black on 2° shell side of E-117A [Diasa)

Block on 2° shell side of E-1178 (Diosel)

Block on 2™ from 810 manilold

Block on B” bypass around PSY.-21 (Crude Tawer Flash Zono)

Block on 6° Preflash off Gas Vent o Flare

Block on 3'4° Vacuum Breaker ar &4 Vae Tower

Block on 2° B-0 heatler drain lines

PS5V Bypass Block on Fuel Gas KO Pot 2-26-F-14

Block on Fuel Gas KO Pat lig drain 2-76-F-14

Block on Bypass Block Valve around 23-P5Y-174 2-26-F-14

Block on Fuel Gas KO Pat lig draim 2-26-F-21

Black Valve on 2° line fram 2-26-F-25 2-26-F.25

Block Valve on 2° line from heater purge line reduced crude

Block Valve on E}jsl;halge of 2-11-G-1 Pumpout pump 2-11-G-1

5 pump spals

HGO pump Seal Pot 2-23-F-£04,

HGO pump Sea! Pot 2.23-F-40R

HGO pump Seal Pat 223-F-414

HGO pump Seal Pot 2-23-F.418

2" lina from (5-25 Soal Pol vont 23.3-25

Q(l-C4)
Tank 840 I-C4

1 PS5V

2-606-P5V-104 on Bulane 840 Tank

1 Pump Seal

Pump Seals Vent from 8401k Pump cases

1 Black Valve

Block Valve Vent from 840:k Ball

Q{BH)
Blender
Header

4 PS5V

PS5V 17 on37.-FF-33 8" Elendar Filter

PS5V 16 on37-F-32 8" Blender Filtes

| PSV 10 on 34" Butane ling from C4 balls ta blender

P3SV 15 on37-FF-31 6" Blonder Filier

4 Block Yalves

Block on 37-FF-33 3" Blo nder Filtor

Block on a7.F-32 3° Blender Filier

Block Valve an 2° Manual Vien: from Blender fillers

Block on 37-FF-31 2" Blander Filtesr

Q(C3/C4)
Main C3/C4
Splitter Heador

3 PSys

| 2-2-PSVY-118 an Main C3/C4 Spliter Ovhd 2-2-0-15

2-2-PEV-123 on Condensate Pot 2-2-F-51

2-2-P5V-124 on Main C3/C4 Splitter Qvhd 2-2.0-16

Sample Stalion

Sample Siation SAM 450 from C3/C4 Splitter

1 Block Valve | Block on Main CCa Splitter Ovhd 2-2-0-16
2-24-P5V-121 on Oxidizer Vant lig KO Pot 2-24-F-77
3 PS5V 2-24-PSV-122 on Naphtha Collection Drum 2-24-F-81
2-36-PSV-3 on Alky Feed Drum 2-36-F-1
Miscellancous 1 Block Valve | Block Valve on 5-F-23
1 Sampie Staion Sample Station 2-D-16
2 Pump Seals Pump Seal 36-G-14

Pump Seal 36-G-18
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Flow
Header Flow Estimate Basis For Estimate
(scfd)
- Q(l-C4)
| Tank 840 |-C4 Header i T
Q(#3)
#3 Crude Hot Blowdown 218,112
Header Tracerce Sumay
Q{Hydro) o Surven )
Hydrog Header D | rerso Suvey dittnted using
Q(LGC_S)
LGC Spitr, Stranded 145,000 .
78 GEE compnent counis
Q{LGC_M) __ |
. LGC Main DeC4 Header 62,000 E;ﬁf;;:;’; distributed using R
Q{AA) | .
Alky Acid Header piic E:E Sunvey distributed using
Q{ANA) 89,000
Alky Non-Acid Header ' Tracerco Survey distributed using
- i comprent counts ]
Q(5G)
Sat Gas Header 85.000 E;:EF;::::E; distributed using
Q(DIB) ) n -
DIB Header i Tracero Survey dstnbuied using
Q(C3/C4)
Main Ef:‘g:jplitter 13,000 :;n;:nﬂ:sg::ﬁimbum -
n[c{] istn usi
C4 Sphere Header 1300 Tracerco Survey distributed using N
Q{BH)
Blender Header o

AP-42 Equipment Leak Emission Factors




DRAFT Waste Gas Minimization Flan
Marathon Peteoleum Company LI
Catlentsburg Refinng, LLC

Appendix G
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1.0 PURPOSE

Flare syslems are essential refinery safety equipment used to combus! gases thal will otherwise ba
refeased o the environmen!. This documen! describes incident investigation roquirements for refinory
flaring Incidents. The purpose of the invesligations is to:

1.1 Identify causes of the flaring event,

1.2 Identify steps taken 1o limit the duration of the flanng event and minimize emissions due to

flaring.

1.3 Descnbe measures that will be taken to reduce the Lkelihood of o similar incident in the

Tuiure,

4.0 SCOPE

The scepe of this guideline applies to all four refinery flares at Marathon Catletisburg Rofinery, It has
been dovoloped to comply with the following regulations:

2.1 Marathon's Flare Consent Decroa

2.2 Subpart Ja of the Federal Mew Source Performance Slandards

2.3 Section 304 of the Emergency Flanning and Community Right-to-Knaw Act [EPCRA)

4.0 SUMMARY

This guldeling is dvided into the following seclions;
3.1 Reportable Incident Definod
3.2 Event-Speciic Investigations
3.3 Schedule for Completion
3.4 Overlapplng Requroments

4.0 REPORTABLE INCIDENT DEFINED

Event-specific investigations are required for flaring events if-
4.1 Greater than 500 pounds of sulfur dioxide are amitted in a 24-hour period
4.2 Greater than 500 pounds of VOC are emitled in a 24-hour period.
4.3 Greater than 100 pounds but less than 500 pounds af VOC are emitted in a 24-hour poriod.
4.3.1  Investigations aro required after 28 instances of flaning evenls between 100 and
489 pounds of VOC within a consecutive twolve month period.
4.32  Investigation are required for all such incidents within the next s month period.
433 Al the and of the six month peried a new twelve month period far counting
instancos will bagin
434 The Flare Systems Coordinator will be responsible for establishing and
maintaining the tracking system for flaring events betwoon 100 and 409 pounds
of VO,



435 All avents that require root cause analysis will ba entered into the KMS system.
4.4 Greater than 500,000 standard cubic feot of waste Gas are vented 10 tha flare systems in a

24-haur period.

“Wasle gas® doos not Includo gas introduced 1o the flarse sysiem exclusively to make it oparate
salely and as intended. “Waste gas® does not include pilot gas, steam, assist alr or the minimum
amount of purge and sweep gas that is necassary lor safe operatian,

“Wasle gas” does not include gas introduced o the flare sysiem to comply with regulatory
requirements.  As a result, supplemental gas added 1o the Nare to comply with the net heating
valua requirement is nat included.

Wasle gas® does not indude hydrogen, nirogen, oxygen, carbon monoxide, carbon diaxide or
Sleam. The eontribution of these materals may be excluded from waste gas calculations if the
flare system has instrumentation capable of measuring tha volumetric flow rates,

Calculations to determine whether the triggoring level of flow has occurred will exclude the
Baseload Waste Gas Flow Rate that has beon icentified for each flare system. The purpose of
this exclusion is to focus investigations on incidents associated with periods of startup, shutdown
and matfunction.

Calcufalions to determine whether the trigering level of flow has occurred will oxclude any fNare
syslem where the Baseload Waste Gas Flow Rala has not been dolermined, until the end of the
tima period allowed for detormining the Basoload Waste Gas Flaw Rato.

Calculations to determine whether the tiggering level of flow or emissians have bocurred wall
nclude all of the flare systems added egether unless the root cause(s) of the flaring are not
relaled lo each other,

Events having the same root cause(s) thal last more than 24 hours will be invesligated as a
single inciden)

For any flaring event that lasts kenger than 24 hours, each calendar cay will constitule a separala
event when counting instances between 100 and 499 pounds of VOGS,

5.0 EVENT-SPECIFIC INVESTIGATION

Invastigations for the reponable flaring events will include the follewing information:
3.7 The date and time that the Maring event stared and ended.
5.2 The fatal quantity of gas flared during Lhe event



5.3 An estimate of the quantity of sulfur dioxide and VOC that was emilled and the calculations
used to detefmine the quantitios.

3.4 The sleps taken to limit the duration of the Nlaring ovent or the quantity of emissions
dssocialed with the evoent

3.5 A detailed analysis that sets forth the root cause and all significant contributing causes of the
flaring event 1o the extent determinable.

3.6 An analysis of the measuros, if any, available to reduce the likelihood of a recurrence of a
flaring event resulting from the same rool cause or significant contributing causes in lhe
fulure,

5.7 & demonstration that the actions taken during the flaring event are consistent with the
procedures specified in the Flare Minlm ization and Sulfur shedding plans, as appropriato.

5.8 If the actions taken dunng the flaring event are not consistent with the procedures specified in
the appropriate plan, a discussion of actions faken and reasons why the plan was not
followed

Note: If a reportable flaring ovent has the same root cause(s) as a proviously-reported incident,
the prior roport may be utilized in liou of completing a repeat investigation,

6.0 SCHEDULE FOR COMPLETION

8.1 Event-specific investigation feporls must be completed within 45 calendar days alter tho
flaring event.

6.2 Correclive actions from the investigabions will ba implemenied as expeditiously as possible,
consistent wilh good engineering practices,

6.3 El-|.|13ta.nding actions will be tracked threugh completion.

6.4 A summary report with the fedlowing information will be submitted EVery 5ix months:

6.4.1  The number of reportable flar ng Incidents that occurred during the period.

6.4.2 The dale and durgtion of aach event.

643  The amount of sulfur dioxide and VOC released during each reportablo flaring
incideny

6.4.4  Root Cause(s) of the incident.

645 Correclive Aclion{s) completed.

G486  Comective Action|s) still oulstanding.

64.7 An analysis of any trerds in the number of incidents, rool causes or typas of
corrective action.

B.5 Investgation and Semi-Annual Sy mmary Reports will be submitted to:
Kentucky Division of Ajr Cuality
U.5. Environmental Protectian AQoncy
7.0 OVERLAPPING REQUIREMENTS



71

T2

7.3

Marathon's Petroleum Refinery Initiatve {PRI) Consent Decree

Acid Gas and Hydrocarban flaring ovents that are currently bedng tracked and reporied
under the PRI Consent Decroa will continue 10 be reported using thase procedures, for as
lang as the PRI Consent Decres remains in eflect.

Subpart Ja of the Federal New Source Performancs Standards

Subpart Ja is expected to indude provisions for flare management plans. This guidaling will
be updated to incorporate the Ja requirements after the final rule s promulgated,

Section 304 of the Emergency Planning and Community Right-to-Know Act (EFCRA)
EPCRA Incidents incdlude all sources of excess emissions, including but not limited to fiare
reloases, EPCRA reporing is nol addressed in this procedure,

7.0 REFERENCES
7.1 40 CFR Part 60, NSPS Subpart Ja

7.2 Now Source Roview Consent Decron
7.3 40 CFR Part 355

8.0 ATTACHEMENTS

9.0 REVISION HISTORY

Revizion
Mumber

Descriplian of changa Wiritben by . EMective Date ]

Qriginal Procedure J. Fournigr QXOT2012 _‘l

— T

| | —
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SECTION
Introduction

e

The Flare Data and Initial Monitori ng Systems Report is being submitted for the NNA Flare
located at Marathon Petroleum Com pany’s (Marathon's) refinery in C atlettsburg, Kentucky
(Catlettsburg) per the requirements of the June 19, 2001 DRA FT version of an anticipated
Consent Decree between the United States and Marathon Petrolewm Company.

Included within this document is specitic design information regarding the Catlettshurg NNA
Flare, the components of the flare s ystem, and the monitoring systems that Marathon |s planning
to install as part of an automatic steam control system designed to mitigate periods of flare over-
steaming by maintaining {lare operation within a d cfined operating envelo pe. The specific
numene limits of this operatin & envelope remain under discussions between Marathon and the
LLS, EPA.

The automatic steam contro] system to be implemented at the Catlettsh urg NNA Flare is a

combination of steam and waste £as flow meters, automated steam contro] valves and advanced
control algorithms,

Marathon Petrolrum Compaay L . - ! Caticrebung Refinery
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SECTION

Flare Design Components

The Catlettsbury New North Area (NNAJ flare was installed in June 1970 and is currently
cquipped with a John Zink design tip. The original installation consisted of an clevated, steam-
assisted, simple flare, and an ignition system,  Also included was all piping for the steam rin .
pilot gas, and three ignition tubes, The steam su Pply piping is 6 inch dinmeter pipe rated for up
1o 450 pounds of stcam. The most recent physical changes to the flare invalved replacement of
the flare tip in 1999 with a John Zink mod el STF-5-36 flare tip assembly, A copy of the facility
plot plan showing the location of the New North Area flare is included as Figure 2-1.

Flare Component Details

Flare Stack

The elevated NNA flare stack consists of a 36 inch dizameter flare riser at a length of 185 feet,
The total height of the flare stack assembly is 197,19 feet, and is self-supported,

Flare Tip

The STF-8-36 flare lip assembly was installed in November 1998 by John Zink. The flare tip
has a diameter of 36 inches and a length of 12 feet 3 inches, It includes a 6 inch upper steam
manifold connection, including an upper steam ring, steam risers, and steam spider tips. The 6
inch steam riser splits into 39 steam Jets. Also included is a 2 inch pilot gas manifold connection
with three 1 inch pilot and § gmtion gas connections. A copy of the flare tip drawing is included
n Appendix B,

Knockout Drums

The NNA flare is fed from two primary headers with a main knockout drum on cach header,
The NNA flare header feeds into the *New” New North Area flare drum (11-F-14), which is a
honizontal vessel with an intermal diameter of 12 feet, and a nominal length of 36 fect. The NNA
flare header also feeds into the "Old” New North Area flare drum (11-F-9) which is a horizanmal
vessel with an internal diameter of 9 feet 10,75 inches, and a nominal length of 36 feet. Two
smaller knockout drums are located on unit subheaders and include the SDA flare drum {(31-F-
27y and DDS flare drum (31 -F-5}),

Flare Header

The NNA flare header is outlined in the Simplified Schematic included as Fi gure 2-2. The flare
header consists predominantly of two scetions: the old NNA branch to the #3 Crude relief s well
as to the #2 SRU header and the new NNA to the DDS header . The #2 SRU flare header along
with the Propane Bullet flare header and the #3 Crude relief header flow to the "Old" NNA flare
drum and into the NNA flare. In the second section the SDA flare drum, #] SRU Flare Header,

Maruthon Perroleum Compaay L5 ! Catlerburg Refinery
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Isom unit flare header, LPVGO plant flare header, Hydrogen plant lare header, 18 inch KDS
flare header, NPT flare header 12 inch KDS flare Header ., and the HPVGO flare header flow
into the *New"” NNA flare drum (11-F-14} and to the NNA flare. Also, the #2 SRU header and
the #3 Crude header are inter connected at two points and can go o the Alky flare during NNA
outages,

Sweep Gas System

The tlare tip assembly design specifications suggest that o continuous sweep is included o
prevent air infiltration into the flare system. The recommended sweep volume is 434 standard
cubic foot per hour (seth) and can be any pas that does not contain oxygen or 2o to dew point
during normal operating conditions. There are two 1.5 inch fuel gas sweeps with orifice plates
near the base of the flare stack to maintain positive flow in the two main flare headers. To help to
maintain steady flow on the flare, on of the two supplemental gas is used as a sweep to the flare
o prevent smoking and loss of flarc.

Purge Gas System

The NNA flare is not ey wipped with a water scal in the stack and thus does not have a purge gas
systemn.

Pilot Gas System
The pilot gas system is included as part of the flare tip assembly, and includes g 4 inch
connection to the pilot gas supply line, which splits into three * inch rsers to the top of the flare
tip. The pilot orifice is drilled to allow for 85 scfh per pilat, for a total of 255 scth of natural gas.
Supplemental Gas System
Supplemental natural gas is added to the NNA flare header just downstream of the NNA flare

knockout drum and before the flow analyzers in order to ensure that the net heatin e value
limitations are continuously met,

Assist System

The NNA flare is steam assisted usmg a minimum steam flow of 750 Ib/hr, and a maximum
steam flow of 76,140 |b/hr,

l[gnition System
The ignition system consists of an explosion-proof snd weather-proof panel for 3 pilots, This

panel includes needle valves and pressure tauges for control of air and gas flow, g spark plug, a
spark sight port, and an ex plosion-proof button.

Marathan Petroleyge Compgay L 2 Carlerstury Rrﬁr:lE
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Flare Design Parameters

Table2-1  NNA Flare Design Information

il |

Catlettsburg NNA Flare PC Equipment [D = 2-11-F5-002

Flare Tip Details ]
Flare Tip Manufacturer John Zink
| Flare Tip Installation Date [958
| Flare Tip Sive 33 in diameter
Flare Tip Model Number STF-8-36 = |
Summary of Flare Design Parameters
Paramieter Value ' Elnits Source’ -
| Design Sweep Rate 434 scth Flare Tip Drawing |
Muximum Sweep Rate 15345 scth Fuel Gas Sweep Tag No.
(72.06 lb'hr of 2011-RO-212
15 MW and
= 386 scflbmal) =
Maximum Supplemental Gas Rate 1500 scth Design Engineering
Estimate
Maximum Pilot Rate 150 scih Flare Tip Drawing |
Minimum Total Steam TR0 Ih'hr Process Design Basis Flare |
Instrumentation
[ Implementation Phase
Maximum Hydraulic Capacity (i.e. | 710,000 Ibhr Original Flare Design Data
 Max Vent Gas Rate)
Maximum Smokeless Capacity 143,000 Ibhr Piping & Instrumentation
Diagram Flare system
- | NANNA |
Noles:

1. A copy of the Drawings, Original Design Data. and the Engineering Estimates can be
found in Appendix B,

Mirathon Fetrmfeum Company 1P 3 Cortlertrburg Refinery
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Fipure 2-1
Facility Plot Plan
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Figure 2-2
NNA Flare Simplified Schematic
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Non- Routine/Non-PSV Flare Sources

There are 11 pressure control valves, 2 level control valves, and 5 split range control valves located
on the NNA flare system,

One pressure control valve is located on the solvent com pressar suction drum ( Vessel # 2-31-
F-4)in the SDA unit. This valve is only operated under Startup, Shutdown, or Malfunction
events,

One pressure control valve is located on the Penex 2™ Slage compressor suction drum
(Vessel # 2-35-F-10) in the Isom unit. This saurce 1s inherently low in sulfur and covered
under Subpart J exclusions,

One pressure control valve is located on the Stripper Tower overhead receiver (Vessel £2-
119-F-3) in the #2 SRU. This valve is only operated under Startup, Shutdown, or
Malfunction events.

One pressure control valve is located on the Foul Water System Gas Stripper (Vessel # 2.
FI9-F-2) inthe #2 SRU. This valve is on ¥ operated under Startup, Shutdown, or
Mallunction events,

One pressure control valve is located on the Acid Gas Scparator (Vessel # 2-119.F- 1) inthe
#2 SRU. This valve is only operated under Startup, Shutdown, or Malfunction events.

One pressure contral valve is located an the Acid Gas Separator (Vessel # 2-106-F =301} in
the #] SRU. This valve is only operated under Startup, Shutdown, or Malfunction events,
One pressure control valve is located on the Foul Water System Gas Separator (Vesse] #2-
106-F-302) in the #1 SRU. This valveis only operated under Stortup, Shutdown, or
Malfunction events.

One pressure control valve is located on the SCOT Stripper off-gas pat (Vessel # 2-106-F-
304} in the #1 SRU. This valve is anly operated under Startup, Shutdown, or Muolfunction
cvents.

One pressure control valve is located on the Auxiliary Foul Water Systemn Stripper (Vesse] #
2-106-D-104) in the #1 SRU. This valve is enly operated under Startup, Shutdown, or
Malfunction events,

One pressure control valve is located on the high pressure separator (Vessel #2- [02-F-4)
hydrogen line in the HPCCR umt. This source was tested and determined tor be inberently
low in sulfur, An Altemative Monitor Flan (AMP) was submitted to US EPA for this source
on 12809,

One pressure control valve on a hydrogen compressors supply line in the NPT unit. This
valve 1s only operated under Startup, Shutdown, or Malfunction evenis,

One split range control valve is located o process feed drum (Vessel # 2-35-F-1) in the Isom
umit. This source was tested and determined to be wherently low in sulfur. An Alternative
Monitor Plan {AMP) was submitted to US EPA for this source on 7/15/09,

One split range control valve is located on the hot oil surpe drum (Vessel # 2.3 5-F-7) in the
Isom unit, This source was tested and determined to be inherently low in sulfur. An
Alternative Monitor Plan ( AMP) was submitted to US EPA for this source on 8731710,

One split range control valve is located on the process feed drum (Vessel # 2- 03-F-1) in the
LPVGO unit. This source was tested and determined to be inherently low in sulfur. An
Alternative Monitor Plan (AMP) was submirtted to US EPA for this source on 7/15/09.

Muarzthon Petroleum Company LP i Catlettsbuirg Refinery
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*  One split range control valve is located on the process feed drum (Vessel # 2-104-F- 1) in the
HPVGO umit, This source was tested and determined to be inherently low in sulfur. An
Alternative Monitor Plan (AMP) was submitted to US EPA for this source on 7/ 1509,

= One split range control valve is located on the process feed drum (Vessel # 2-122-F- 1y KDS
umit. This source was tested and determined to be inheren ¥ low in sulfur. An Altemative
Monitor Plan (AMP) was submitied to US EP'A for this source on 7/15/049,

*  One level control valve is located on the vent drum pot (Vessel # 2-35-F-12) in the Isom unit,
This souree is inherently low in sulfur and covered under Subpart ] exclusions,

*  One level control valve is located on a hydragen compressor suction drum (Vessel # 2-108-
F-7) in the NNA hydrogen system, This control valve vents sweet hutane to the NNA flare
when process conditions warrant including SSM events,

Marathon Frirofrum (hm;nm;_-; e E‘ur}r&.‘.ﬂmm .ﬁ'r_.;?n.'rj-
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SECTION
Flare Monitoring Systems

The proposed steam control system for the New North Arca flare is illustrated in Figure 3-1,

Figure 3-1
Automatie Steam Control § yilem
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Components of the proposed steam control system are summarized in Table 3.1 with details below,
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Table3-1  Proposed Automatic Steam Control System Com ponents

Parameter | Technigue Vendor Model -5
Flare Gas Volumetric/ | Ultrasonjc Time of Flight | GE Panametrics Digital Flow GF868
| Mass Flow _
Steam Mass Flow Ultrasonic Time of Flight | GE Panametrics Digital Flow GS868
Flare Gas Composition | Gas Chrom atography Stemens Maxum [l
and Net Heating Value |
Flare Gas Ultrasonic Time of Flight | GE Panamctrics Digital Flow GF868
 Molecular Weight | {same unit as above) .

Automated steam valves will contro] steam flow. All data from the « ystem will be collected by
the distributive control system (DCS) where the control algorithms reside.

Flare Gas Flow Rate, Temperature, and Molecular Weight

A GE Panametries ultrasonic flaw meter measures flare gas flow rate, temperiture and molecular
weight. This flare pas includes all vent gas, purpc gas, and supplemental gas, as the an alyzer is
downstream from the points where these streams combine. This information is collected
continuously and stored in the facility DCS. It is im portant to note that this instrument cannot
distinguish between components of like molecular weight. For instanee, if the molecular weight
Is 44, it cannot determine if the companent is propane or carbon dioxide. Since the steam control
requirements would be very different between the twa com pounds, the molecular weight
measurement can’t be used independently in the contral logic,

It should also be noted that the ultrasonic meter is spanned for the figll flow range of the flare
s¥stem. Manufacturer's specifications indicate reasonable aceuracy ot low flow conditions,
However, it is unknown haw sensitive the overall control systemy may be when this and other
instruments are o perating at low flow conditions. The ultrasonic flow meter will be field
calibrated by manufacturer's representatives. Manufacturer's information for the ultrasonic
meter is included in Appendix A for reference.

Flare Gas Composition and Heat Content

A Siemens Maxum 1T Gas Chromatograph (GC) is provided to monitor the flare Las
compositions and heat content (Buwsef), This device provides an analytical data poant
approximately once every ten minutes, Each diuta set will be stored in the facility DCS. These
readings will be used to verify the molecular weight readings from the vent gas ultrasonic
metering system. The instrument specifications are included in Appendix A for reference,

Steam Flow Parameters

Steam flow will be measured by a GE Panametrics ultrasonic flow meter.  Prior to operating,
steam control valve positioners will he calibrated and checked for proper operation.
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Sulfur Analyzer

A H:S analyzer module will be installed into the Siemens Gas Chromatograph.

Video Camera/Digital Recorder

Catlettshurg’s NNA flare is eg uipped with a video camern that feeds live data to the board
operator in the control room and reconds data vig an Image Vault PRO Command Digital Video
Recorder (DVR),

Thermocouple
Marathon has thermocouples on the NNA flare pilots but also utilize an infrared camera to detect

pilat flame presence. The infrared camera is tested weekly by physically blocking the view of
the camera to the pilot,

Incipient Smoke Point

Pursuant to the results of Marathon's flare lesting program, the NNA flare control scheme will
utilize an S/'VG ratio to set the baseline steam demand based on the flow and molecular weight
determinations from the ulrasonic flow imonitor,

Meteorological Stations
¢ Catlettsburg Refinery is equipped with a Climatronics meteorological station that is capable

Th
of instantancous wind speed from O to 100 mph, This data is transterred to the DCS where it is

stored and utilized for momentum flux calculations and flame pattern adjustments during hi eh
wind events,
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SECTION

Monitoring Methods and Calculations

Velumetric Flow —Vent Gas

Panametrics ultrasonic Now meters are used to determine the volumetrie flow rate of the flare
Las on & continuous hasis. The fundamental measurement of the flow meter is gas velogity.
Volumetric flow is derived as the product of velocity and the cross-sectjonal area of the pipe.
Volumetnic flow is determined independently of the gas composition. The volumetric flow rate is
autput directly from the flow meter and no external caleulations are required.

The flow meter can measure flaws from about 0.1 fps to about 280 fps. To retain maximum
accuracy over the entire measurement range. a two-channel approach is used. For flows preater
than 1 fps, a sensor configuration called the “Bias 90" is used. For flows from 0.1 fps o 1 fps, a
second set of sensors is wsed in the “Diagonal 457 configuration. The Dia wonal 45 confipuration
provides greater resolution due to jts longer path length.

En Fuink rarw of 5 Bom i

Bias 90 configuration Diagonal 45 configuration

Mass Flow — Steam and Vent Gas

Panametnies ultrasonic flow meters are also used to determine mass {Jow of steam and vent gas
on & continuous basis. The mass flow value is out put dircetly from the low meter, There are no
external caleulations that must be performed.

The ultrasonic flow meter is equipped with an algorithm to determine the maolecular weight
(MW) of the vent gos stream using the measured parameters of pressure, temperature and the
speed of sound, This is accomplished with o proprietary algorithm. Onee MW 15 known, the
mass 1s caleulated as the product of the MW and the molar flow rate.
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A limitation of this technique for determining MW is that it is calibrated for hydrocarbon gases.
Nitrogen, when present in the gas stream, introduces error into the determination of MW, The
crrar is proportional to the quantity ef nitrogen present. To address this 1ssue, the flow meter can
accept 2 4-20 mA input signal for nitragen content, The GC provides this si gnal ot the end of
each analytical eyele (=10 min). The flow meter can then compensate for the presence of
mitrogen resulting in o more accurale determination of the MW of the £as stream,

Mass Flow - Hydrocarbon

The following hydrocarbans are measured by the GC on a 10 minue cyele,

[¢ | Measured Component | MW | Range GC Units |

1 | Methane 16,04 UERLLY Mole %2
| 2 | Ethape A0.07 0- 100 Maole %
3 | Ethylene 2806 0- 100 Mole %%
|4 | Acetylene 26.04 0 - 108 Moale %5

5 | Propane 44,10 0- 100 Mole 25
O | Propylene 42.08 0 - 100 Mole %

7| Iso-Butane 58.12  [0-100 Mole %

8 | Normal Butane 3812 0- 100 Mole %5

9 | i-Butene, Butene-1 56.11 0 - 100 Mole % |
|10 | Trans-Butene-2 56.11 0- 100 Male % |
11 | Cis-Butene-2 5611 0- 100 Mole %5
|12 | 1.3 Butadiene 54.00 0- 100 Male % |
|13 | Pentane-Plus (C5+) | 72.15 | 0- 100 Mole %5 |

The vent gas mass flow rate will be d etermined as follows;

My = (e X (MIV J380)
Where
(e = Vent Gas Flow Rate
MW, = Maolecular Weight, in pounds rer pound-mole, of the Vent Gas, as

measured by the Vent Gas Average Molecular Weight Analyzer
Net Heating Value (Lower Flammability Level)
As specified in the Consent Decree, the Net Heating Value of the Vent Gas will be determined

by the GC at the conclusion of each analytical cvele (~10-15 minutes). The Net Heating Value is
the Lower Heating Value or LUV defined in the Consent Decree as:

Marashon Fc:amfrlum Company LP F Catletirburg Refinen

September 204 NWA Flire Moeniorimg Frasocn!



“Lower Heating Value " or "LHV" shall mean the theoretical total quantity of heat
liberated by the complete combustion of a wnit velume or weight of a fuel fnitialfy ap 25°
Centigrade and 760 mmilg, assuming that the produced water is vaporized and afl
combusiton products remain al, or are retirned to, 257 Centfgrade; however, the standard
Jor determining the volume carresponding to one mole (s 207 Centigrade, ™

The method of caleulating the combustion zone net heating value will be based on the lower
flammability level of the components in the vent gos and utilize the following steps.

Step 1: Determine LELs for Each Individual Vent Gas C ompounid

Take the LFL values of each individual Vent Gias compound from Talle |,

Tahle 1

Individual Compound Properties

i 'f Cﬂmnu“d |grf.|.1::l.'| 1||:i:':}h'1rl:_l1|_l ih-ll}rulr}m:l
I Hydrogen S 20 | oeso

2 Oxypen 0| 300 w
e g Mitrogen L 23.01 =

_"t L'El; 0 4.0 Ed

5 Water i 18,02 w ]
5 Co 6 IR.01 0.125

| 7 |1 | Methane 896 | 16 0.050 |
8 12 | Ethane 1595 | 3007 0030
| 9 |3 | Eihylene 1477 | 2508 0,027
104 | Acetylene 1404 26004 0025
11 | 5 | Propane 1281 H. 1o 0,021

12 [ 6 [ Propylene 2150 421.08 (024
| 13 | 7 | iso-Butane 2957 | 812 0.018 )
| 14 [ 8 | n-Hutane Jens | 5513 0015

15 | 9 [ iso-Butene 2928 | SA 10 0018
16 | 10 | trans-Butene 826 | sedd 0.017 ]
17 [ 11 | cis-Butene JE20 56,11 0006

I8 | 12 | 1.3-Rutadiene 2680 | 3409 0.0 |
(19 | 13 | Fentanet {(C,+) 1655 | 7218 0.014
|20 [ 14 | Benrene’ [ 3591 | 7801 0.013 |

Mot @ = | Comipounas, § = organic compourds
W usang an Hy-adjusead WHY., o NHV , then use 1212 BIW sef for byudropen.
“Henzene not reyuired unloss if s expeciod in the vent gas in mcasurable quantitic.

Step 2: Caleulate the LFL of the vent gas mixture,

The average lower flam mability limit of the vent gas is caleulated by Le Chatelier's equation
shown below as Equation 1. This caleulation uses the weighted average of the LFLs of the
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individual compounds weighted by their volume percent of the vent gas. All inerts, including
mitrogen, are assumed to have an infinite lower flammabalsty limit {e.g. LFLy: = o). All
constants and variables are defined in the Kev at the end of this document,

" (1#1'?_‘) Equation |

LFL,, =

Step 3: Determine the MNet Heating Value of the Vent Gas (NHV, )

Il 2 Gas Chromatograph is used: The net heating value of the vent gas is calculated and
reported from the GC at the conclusion of cach analytical eyele (<1015 minutes). Equation 2 s
used by the GC to caleulate the vent pas net heating value from each individual compound net
heating value, Individual compound volume fractions are measured directly by the GC.
Individual compound net heating values are listed in Table 1 below.

NHV g = ) (x;- NHV,) Equation 2

=1

Step 4: Caleulate the NHV, . at its LEL (NHV, . 151}

Using LFL,, from Equation 1 and NHV,, from Equation 2 the NI IV, e re 18 caleulated by
Equation 3.

'H'r”vl.'_g-J'.F.l'. = J"I'”p-l_j = LFL,_W Eguation 3

Step 5: Multiply NHV,, 441 by the Combustion Efficiency Multipliers to calculate the NV i

The Net Heating Value of the Gascs in the Combustion Zone (NHV_,) of a Flare that is needed 1o
ensure an acceptable Combustion Efficiency is determined by multiplying NHV,, (s by
Combustion Efficiency Multipliers apprupriate to the flare category and the volume percent of
hydrogen in the Vent Gas as defined in Table 2.

Table 2
Combustion Efficicncy Multipliers for Steam-Assisied Flares:

Mariables Based on Minimum Steam Requirements

and VOC Concentration in the Vent Cas
SA% v toncentration in the Vent Gas

Vardthon Privoleum Compasy £9 S Cuticioburg Refinery
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Minimum VOC Vent Gas A Multiplier | B Multiplier*
Steam Concentration Condition A | Coadition B

< 1000 Ib/hr <20.0% 6.0 4.0 0.0

< 1000 Ib'hr = 20,0% X .5 4.0 0.0

= 1000 Ib/hr < 20.00% 6.75 4.0 (L0

> 1000 Ibhr | > 2000 1.0 _ 40 | 0.0

*The B Multiplier used depends on the relationship of hydrogen and propylene in the vent pas as follows:
Condinon Az 3 = ;% = & and Propylene®a > H.%

*» (all percents are volume or mole percents)
Condition B: Any condition not meeting the requirements for Condition A

Note: The specifications for Condition A

may change as new information from tests or research
becomes availoble.

The Net Heating Value of Combustion Zone Gas Limit is calculated as follows:

NH I"r:“:—!rm.'t = {..I'II + - Xy rﬂp}--'r.nr} - NH L'rl_-g_ll_ﬂ_ Equation 4

Step 6: Calculate the Net Heating Value of the Combustion Zone Gas (NHV, )

The NHV in the combustion #one (NHV.,) combines the NHV

s of the Vent Gas, pilot gas, and
steam and is calculated by Equation 5. The NHV of steam is assumed to be zero. Vent Gas mass
How rate (M.} and stcam mass flow rate {1, ) are measured by on-line flow meters, The pilot

zas mass flow rate ( Ml ) is constant for each flare and ser by an onifice,

(rﬂrg . HH!{._.;,) " (rhm . NHP;HJ
MW, Mg

q_”"‘:w mpu) ( M, ) 1t
(Mww)*(-'-fmﬂ MV i +(‘Mtf’LL.,,-,)

The values for i, and g, are de

NHI; =

Equation 5

termined as follows based on the type of flare:

Steam-Assisted Flare without Minimum Steam Reduction System (MSRS)
m, = measured valie
fitgir = 0
Steam-Assisted Flare with MSRS
m, = measured value
Mair = result from Equation 13 in Step 6a
oR

Afarathon Perroleum Company [P 1]

4 Catlenaburg Refinery
September 21 S N¥A Flare Monitorine Protocaed



HWae = 0 with vendor certification that the MERY equipment instalfed on the
flare is not capable {even at minfmum vent gas flow) of inspirating
mare than twice the stoichiometric volume of air into the vent s,

* Note — NNA flare will not have MSRS

The molecular weight of the vent gas (M Wsphis caleuloted by the GC using Equation 6. An
on-line ultrasonic flow meter may also be used to calculate MW, Individual com pound
molecular weights are listed in Table 1.

h
MW, = Z{r,- - MW Equation 6

The NHV of the pilot gas (NHV ) and MW of the pilot gas (MW, are caleulated using
Equations 7 and 8, respectively. These caleulations are stmilar to the vent gas caleulations,
except the individual compound valume fractions are that of the pilot gas and not the vent gas.
Individual compound volume fractions are measured by laboratory analysis of o pilot gas sample,
or may be taken from the natural gas supplier’s laboratory certificate of analysis,

Fi
NIy, = 3 (pg, - NIV, Equation 7
=1
IH" WF.U' = Z{FHJ F MF’FJI Eq’"ﬂ”.ﬂ" &
=1

Step 7: Ensure that during flare aperation, NHV,, > NHV

The flare must be operated to ensure that NHV,, is edqual to or above NHV,,. .0 to ensure an
sceeptable combustion efficiency. Equation 14 shows this relationship.

NV, = NHV e Equation 14

Key to the Abbreviations:

0.21 = male fraction of axygen trair(0.21 b~ mol 0, /th - mof iir)

A = overall combustion ef ficiency multiplter for NIV o i (nitless)
i = olefin combustion ef fictency multiplier for WHE ;e (unitless)
Cvg = concentration of VOC in the vent pos (o) 594)

I = individual numbered compound from column i in Tahle 1 [ermitless)
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§ = individual nembered compound from column f in Table 1 (unitless)

LFL, = lower flammability limit of individual eompound (vol %)

LFLy; = lower flammabilicy limit of vent gas (vol %40)

Mg = mass flow rate of air (Ihfhr)

Marr-sesus = tatal mass flow rate of oir introduced by an MSRS (b hr)
Mair-recicn-vy = Stolchiometric alr flow for the vent gas{ihfhr)

Maz-reaien = Stolehtometric oxygen mass flow for an individual compourd (ol fhr)
Maz-sraten-wp = Stoichiometric oxygen mass flow for the vent gas {Ih/ ke

Wpgy = mass [low rate of pllot gas (Ibfhr)

M, = moss flow rate of total steam ({hfhr)

My, = mass flow rate of vent gas [thihr)

MWy, o = molecular weight of water (18.02 Ihfih- mal)

MWo, = molecular weight of oxygen (320 10bfth-mal)

MW = melecular weight of air (2B thflh-moly

MW,y = molecular weight of pilar gas (Ihfth-mal)

MW, = malecular weight of vent gias (Mhfth-mal)

n = st eof individual compounds from Table 1 {uniticss)

NHU, = net heating value of the combustion zone (BT fsef)

NHV, = net keating value of individunt campaund (8T /xcf)

NHVy-1re = niet heating value vent gas at lower flammaobility [mit (BTUsef)
MUV, jimis = TimiE ner ficating value af the combustion zane (BT s

NHY, , = net keating value of pilat gas (BTU /scf)

NHL, = net heating value of vent gas (BTU scf)

P, = individual compovund volume fraction in pilot gas {vol fraction)

* = carbon flow rate for a given organic compound (maol fhr)

T, = individual compound velume fraction in the vent gas (vol Fraction)

¥y = individual erganic compound volume fraction in the vent gas (vol fraction)
Ypropyiene = volume fraction of propylene in the vent gas (vo! [raction)

¥ = hydragen flow rate fora goven organic componund (mol fhr)

The “VOC Vent Gas Concentration” shall be caleulated on an annwal average basis as follows:

nm

Cog = . x;+ 100 Equation 16
=3
Note: The summanon does not include methane or cihane.
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Steam Ratios
The cansent decree requires the caleulation of ane steam ratio. It will be caleulated as follows:
The Actual Total Steam to Vent Gas Ratio will be caleulated as follows:

&

VG

Where

5 = Actual Total Steam Mass Role (scl'min) caleculated ahove

VG = Vent Gas Mass Rate (scfimin) as measurcd by the ultrasonic flow monitor Direct
measurement - no external calculation required
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Appendix A
Equipment Specification Sheets

* UL Panametrics - GSS68 Manufacturer's Specifications
GE Panametrics - GF868 Manufacturer's Specifications
= Siemens — Maxum 11 Manufacturer's Specifications

AMararhon Pelrolenm Company, 1P
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Appendix B

Supporting Documentation

1998 Original Flare Design Specifications
* Current (1998) Flare Tip Assembly
*  Manufacturer's Email - Steam
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